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error correction technique, the ICL7134 provides 
up to 14 bits of accuracy and ultra-high stability 
over the entire operating temperature range. Plus 
the same cool low-power CMOS performance. 

Right now, we've got plenty of stock avail- 
able. So once you see how easily the ICL7115 
interfaces to your hardwired system and hooks 
up to 8- or 16-bit buses, you can spec the A/D chip 
that stands without peer. 

Matter of fact, give us a call today and we'll 
put this super A/D converter in your hands. After 
all, we designed the ICL7115 for great engineers. 
Like you. 





Call us for your free evaluation ICL7115., 
or write Intersil, Inc., Mail Stop R1-26, 10600 Ridge- 
view Court, Cupertino, CA 95014. In Europe, call 
(02) 673-93-79 or 660-20-14. Or write General 
Electric, International Operations, Chaussee de la 
Hulpe, 150-Bte. 5, 1170 Brussels, Belgium. 

And discover —first hand—why GE stands 
for Great Engineering. 


GE and 96) are registered trademarks of General Electric Company, U.S.A. 


Sample the future. Call 800-626-2001. 
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Ext. 428. Free evaluation ICL7115s are available to the first 3000 qualified callers. 








Our ICL7115 





10001 10010100101001 1101010010001 100111001 110001 1001011110010010 
1001 10010100101001 1101010010001 1001 11001 110001 1001 1100001 110001 ° 
10001 10010100101001 1101010010001 1001 11001 1100011001011 11001001C 


10001 10010100101001 1101010010001 10011 1001 110001 1001 1 100001 1 1000 ssn 


1000110010100101001 1101010010001 1001 11001110001 100101111001001F 
1001 10010100101001 1101010010001 1001 1 1001 110001 1001 1100001 1 10007 
10001 10010100101001 1101010010001 1001110011 10001100101111001001 








3001 10010100101001 1101010010001 1001 11001110001 10011100001110001 


10001 10010100101001 1101010010001 1001 11001 110001100101 1110010010¢ 
000110010100101001 1101010010001 1001 11001110001 10011 100001110001 
10001 10010100101001 1101010010001 1001 11001110001 1001011110010010 


The only 14-bit monolithic A/D converter 
on the market today —that’s Intersil’s ICL7115. 
It’s the chip that will change the definition of 
signal processing. 

Data acquisition and data logging applica- 
tions are a whole new ball game with the ICL7115. 
It’s monolithic, which means lower cost and higher 
reliability than systems built with hybrids or 


modules. And its successive approximation tech- 
nique gives you 25,000 conversions per second, 
for more rapid sampling and greater digitizing 
capabilities. 

The key to the ICL7115 is our proprietary 


EPROM error correction technique. Unlike con- 
ventional techniques such as laser trimming, this 
unique EPROM correction method compensates 
for linearity and full-scale error with greater 
precision and stability, over the entire operating 
temperature range. 

Though it’s a hot new product, the ICL711o 
is a very cool performer: thanks to our advanced 
CMOS technology, the whole package dissipates 
only 10mW. 

And if your system requires equal precision 
in a D/A converter, our ICL7134 meets the chal- 
lenge. Utilizing the same proprietary EPROM 
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tough mixers 







Today, ten years after its 
introduction, the SBL-1 has 

earned its reputation as tough... the 
world’s most widely accepted mixer for rugge 
industrial and military applications, judged on the basis 
of high quality, consistent performance in the field, 
and lowest in cost. 


And the winning formula is not a secret. 


Using the latest automated production and test equipment 


available, Mini-Circuits stress tests each individualcompo-. =~ —s SBL SPECIFICATIONS (typ.) 

nent before assembly and then subjects each assembled lsolation,dB _—~Prrice 
SBL-1 to 17 grueling tests before acceptance, date coding Model = Freq. (MHz) Conv.Loss LR L-l (10-49) 
and close checking for unit-to-unit repeatability. SBL-1 1-500 5.5 45 40 $4.50 
The SBL-1 does have one drawback however. It only covers eg Hae aon ee bh Bi in 
1 to 500 MHz. That’s why we've expanded the product fam- SBL-1-1 _0.1-400 55 35 «AN $6.50 
ily with additional models to cover 25 KHz to 1000 MHz. The SBL-3 0.25-200 Bs 45 <::-40. $7.80 


new units are assembled with the same production and test ——« it not bc coupled. 

expertise as the SBL-1; that’s why we can offer 0.1% AQL 

on all SBL models .. . no rejects, not a single one, on every finding. feewr aes 

order shipped. So don’t compromise your design or settle setting higher standards 

for a poor imitation. Specify Mini-Circuits SBL Mixers. jcc ay fiae ial = gf 

For full specifications call or write for latest RF/IF 

Signal Processing Handbook or refer to EEM, Gold A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 


Bre) OE MicrOWee nr ely. P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 
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value-packed 


liters 


de to 3GHz 


¢ less than 1dB insertion loss over entire passband 
¢ greater than 40dB stopband rejection 

5 section, 30dB per octave roll-off a 
VSWR less than 1./ (typ A 
¢ over 100 models, immediate delivery 


e meets MILSTD-202 
rugged hermetically sealed package (0.4 x 0.8x 0.4 in.) 


BNC, Type N, SMA available 

































LOW PASS Model 
Min. Pass Band (MHz) DC to 98 | 140 | 190 |} 270 
Max. 20dB Stop Frequency (MHz) | 19 70 147 | 210.) 290 1,410 


Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49) 






HIGH PASS Model HP-| 50] 100 | 150 | 200 | 300; 400 

Start, max.| 41 9G.) 133a.1. T85 290 | 395 
Pee end rie) end, min.| 200| 400 | 600 | 800 | 1200 | 1600 
Min. 20dB Stop Frequency (MHz) 26 ere O58: “le 116 190 Tt. 290 




















$ 


Q95 


A Diviside of ES ciantihc Componetits puis nstion 
P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 
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450 | 550 | 600 | 750 | 850 | 1000 































400 | 920 | 580 700 | 780} 900 
580 | 750 | 840 | 1000! 1100! 1340 
500| 600| 700; 800/ 900)| 1000 
500 | 600; 700} 780} 910} 1000 
1600 | 1600 | 1800 | 2000 | 2100 | 2200 
365! 460! 520! 570! 660! 720 
C105 REV. ORIG 
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ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS 








On the cover: Manufacturers of pressure 
sensors are using new fabrication tech- 
niques (such as the tape-automated- 
bonding procedure) to improve device 
reliability. In addition, they’re 
miniturizing their products and offering 
complex circuitry within the transducer 
package itself: See pg 100. (Photo courtesy 
Micro Switch) 
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DESIGN FEATURES 


Special Report: Pressure Sensors 100 
and Transducers 

Designers of pressure sensors and transducers are striving to improve 
price and performance figures to satisfy the needs of a growing variety 
of applications. In particular, the levels of integration now available in 
IC-based devices are maintaining performance levels while reducing 
costs.—lom Ormond, Senior Editor 





Electro/86 123 

Electro/86 and its companion show, Mini/Micro Northeast, will 
highlight a slew of high-performance board-level products as well as 
new support ICs for 32-bit «Ps. —Charles H Small, Associate Edttor 


Electro/86 Products 133 
Low-cost buses add industrial I/O 175 


to VME, Multibus II 

Links to an 8- or 16-bit I/O subsystem prove a cost-effective solu- 
tion to providing data-acquisition and industrial-control interfaces for 
VME and Multibus II systems. This article describes cards that you 
can link in an I/O subsystem bus.—Peter Harold, European Editor 





Port technique allows 205 
complex-impedance emulation and scaling 

Using a quad op amp and discrete components, you can create a bi- 
directional port that’s terminated by an arbitrary complex impedance. 
Single-ended and balanced versions are based on a single network of 
passive components.—Howard Sinberg, Aptek Microsystems 


Innovative designs yield small, efficient switchers 223 
Designing switching power supplies isn’t always a routine job. Some- 
times your specifications call for special supplies of extremely small size 
combined with very high efficiency and the ability to accept wide 
variations in input voltage.—Stephen S Banfalvi, Bell Northern Research 


Designer’s Guide to: 239 
Linear control-system theory—Part 3 

You can use a dynamic signal analyzer’s built-in waveform-math 
functions to derive the open-loop frequency response of a system from 
measurements taken at various points in the system. This article, Part 
3 of a 3-part series, discusses how to use DSAs to develop and model a 
control system.—Steve Asbjornsen and Owen Brown, Hewlett-Packard Co 


Continued on page 7 
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‘TECHNOLOGY UPDATE 


Process techniques promise price cuts a7 
for plasma- and EL-display drivers 

Although flat-panel plasma and electroluminescent (EL) displays 
offer significant size and weight advantages over conventional CRIs, 
the cost of these displays—significantly influenced by todays driver 
technology—has kept them from posing a serious challenge to CRIs. 
Prices are dropping in the display-driver market, however.—] D Mosley, 
Texas Editor / 


Continued from page 5 





SS se Analog testing and PC hosts boos 71 
ca el aenter : sees On the capabilities of Winchester disk testers 
river ICs can constitu 0 of a . : ; 
disbiay sitewes cost, buck the chips? prices Employing such techniques as analog testing and PC hosting, the 
are dropping rapidly as manufacturers latest Winchester disk-drive testers offer improved test times and better 
improve their design technologies (pg 57). | performance than did earlier models.—Stephen H Lezbson, Southwestern 
Editor 














PRODUCT UPDATE 


IC-type pressure transducers 87 
Floppy-disk-drive analyzer 88 
Plug-in board and software 90 





DESIGN IDEAS 


IF chip forms audio decibel-level detector 261 
Adjustable Schmitt trigger uses one IC 262 
Instruments that employ analog tech- Circuit gates data channel 264 
niques to test the surfaces of Winchester ep ‘ ; 
disks Pall toimetred with dijeuil asters Reduce noise in a serial bit stream 266 
reduce test times and increase the proba- Program a sine-wave oscillator’s frequency 266 
bility that faulty tracks will be identified. 
Furthermore, many testers work with per- Continued on page 9 
sonal computers to provide extensive data- 
logging capability (pg 71). 
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(800) 323-2401 Nationwide 
(312) 860-5991 Illinois 


Electro Rent Corporation 
(800) 423-2337 Nationwide — 
(800) 232-2173 California 
General Electric Company ~ 
(800) GE-RENTS 
GENSTAR Rental Electronics, inc. 
(800) 227-8409 Nationwide 
(800) 331-3440 California — 
faults caused by infrequent © McGrath RentCorp 
: metastability, asynchronous (415) 568-8866 
channel-plate CRT. highlights the "0!S@, Crosstalk orerratic —_Telogy, Inc. 
Paecuent iretastabity o jet —_ timing- ‘Margin violations — (800) T-E-L-O-G- Y-Inc. 
flop output. (Below) Thesame _ evenif they OCCUr only ONCE U.S. Instrument Rentals, Inc. 
-Mmetastability is invisible on acon- in a million normal operations. (800) 824-2873 
_Yentonal Wigtvepeed scone = NOON cana shorten. 

time to market, you can ~ 

deliver more teliable new 

products. 
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EDITORIAL 49 


Some companies ‘‘introduce’’ products long before you can actually 
get your hands on them. But, according to 1178 engineers and 
managers who responded to an EDN poll, there is almost no desire to 
hear about a product unless it’s real or ‘“‘in sight’~available for pur- 
chase within the very near future. 
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For four hours, 
you can quit living one step at a time. 


Every great idea was new 
once, even the waltz. But one 
step at a time is one step 
behind the latest technology. 
At INMOS, we’ve made the 
move to parallelism and we're 
bringing our act to you. 
INMOS invites design 
engineers and engineering 
managers to come to the free, 
half-day seminars we're 
conducting throughout the 
USA and Canada. We will 
present a proven, practical and 
economic approach to the 
design and implementation of 
high performance concurrent 
systems using our Transputer 
family. Not only will we talk, 
we'll actually demonstrate 
scalable, parallel designs using 
our readily-available 
Transputer evaluation boards. 
And we'll be on our toes for 
any questions you may have. 
Transputers are high 
performance microprocessors 
optimized for high level 
language use, and incorporate 
special features for multi- 
tasking and multiprocessor 
support. The IMS T414—the 


first in the family—is a 32-bit 


machine, integrating a high 
performance processor, 2 kilo- 
bytes of fast RAM, four full- 
duplex interprocessor 
communications links (with an 
eight channel DMA engine to 
service them), and a 32-bit 
memory interface which 
includes a DRAM controller: all 
on a single CMOS chip, dissi- 
pating under a watt. And the 
best part— it’s available now. 


With its special design, the 
processor offers execution 
rates up to 10 MIPs. It combines 
direct support for multitasking, 
floating point and block transfer 
with submicrosecond procedure 
call and task switching. 

The links are used to 
connect any number of 
Transputers to form systems 
for a wide range of applications, 
including numerical computa- 
tion, AI, robotics, distributed 
systems, real-time control and 
digital signal processing. 

Development tools for the 
T414 are available now to 
support programming both 
single and multiprocessor 
systems. Versions of the 
development system exist for 
use with IBM PC XT and AT 
machines, VAX/VMS and 
Stride 440. 

The Transputer family 
includes 32 and 16-bit 
Transputers, peripheral 
controllers, link adaptors, 
evaluation boards and 
development tools to support 
OCCAM, C, Fortran and Pascal. 

Now that you know a little 
more about Transputers, point 
your feet in our direction. Mark 
the date on your calendar, put 
us on your dance card and 
phone us now to RSVP. 

INMOS Corporation, 
Colorado Springs, Colorado, 
Telephone (303) 630-4000; 
Bristol, England, ‘Telephone 
(272-290-861; Paris, France, 
Telephone (1) 687-2201; 
Munich, Germany, Telephone 
(089) 319-1028. 





Transputer Seminar Schedule 


DATE LOCATION PHONE NUMBER 
May 5 *Vancouver (206) 453-8881 
May 5 Chicago (312) 382-3001 
May 6 *Seattle (206) 453-8881 
May 7 Minneapolis (612) 941-9790 
May 7 Portland (503) 620-1931 
May 9 Salt Lake City (801) 268-8440 
May 9 St. Louis (314) 521-6683 
May 12 Dallas (214) 234-8438 
May 12 San Jose (408) 988-6300 
May 13 *San Jose (408) 988-6300 
May 14 Austin (512) 346-9186 
May 14 + Los Angeles (818) 704-1655 
May 15 *Los Angeles (818) 704-1655 
May 16 Houston (713) 531-4144 
May 16 Orange County (714) 261-2123 
May 19 Tulsa (918) 744-9964 
May 19 San Diego (619) 565-9444 
May 21 Oklahoma City (918) 744-9964 
May 21 Albuquerque (505) 888-0800 
May 23 Kansas City (913) 842-1211 
May 23 Phoenix (602) 996-0635 
May 27 Cherry Hill, New Jersey (215) 322-7100 
May 28 Orlando (305) 660-9600 
May 28 + Baltimore (801) 544-4100 
May 29 *Baltimore (301) 544-4100 
May 30 Fort Lauderdale (305) 660-9600 
May 30 Washington, D.C. (301) 544-4100 
June 2 Indianapolis (317) 844-5222 
June 2 Huntsville (205) 883-9630 
June 4 Cleveland (216) 831-9555 
June 4 Atlanta (205) 883-9630 
June 6 Detroit (313) 478-8106 
June 6 Raleigh (919) 878-8600 
June 9 Parsippany, New Jersey (201) 692-0200 
June 9 Boston (617) 449-7400 
June tf Smith Town, Long Island (516) 351-8833 
dune 1 Toronto (416) 665-7773 
June 13 Denver (303) 779-8060 
June 13 Montreal (514) 694-6110 


*Morning seminar only. 
+ Afternoon seminar only. 


INMOS, Transputer, § 
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INMOS Group of Companies. 
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“One, nobody has more 
military and JAN. -qualified 
MOSPOWER than Siliconix. 


~~!" two, they can deliver now.” 


Our commitment to the hi-rel and mili- 
tary market is well-known. And we’ve just 
reaffirmed our market leadership with 16 
new JAN-qualified MOSPOWER devices for 
power conversion and motion control appli- 
cations. They’re available now. Off the shelf. 
Like all Siliconix parts. 


To place an order call our local sales offices. Central U.S.: Illinois, 312/960-0106, Ohio, 216/835-4470, Texas, 214/385-4046 Eastern U.S.: Connecticut, 203/431-3535, Massachusetts, 
617/890-7180, Florida, 305/831-3644 Northwest U.S.: California, 408/988- 8000, Colorado, 303/771-9068 Southwest U.S.: California, 714/544-8378 ©1986 Siliconix Incorporated 
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We also have other MOSPOWER device 
families pending approval; and early next 
year we'll introduce the world’s most advanc- 
ed family of optimized MOSFETs hardened 
for both prompt-pulse and integrated radia- 
tion dosage. 


As a company, we're totally dedicated 
to advancing the state-of-the-art in devices 
that surround the microprocessor. We build 


more of them, better, than anyone in the world. 
Which is why, whenever people talk about 
the latest in MOSPOWER, they’re talking 
Siliconix. For more information or product 
literature call: 1-800-554-5565, Ext.302. 


MA\ 


Surrounding the Microprocessor. 
8S Siliconix 


incorporated 


2201 Laurelwood Road 
Santa Clara, CA 95054 
1-800-554-5565, Ext. 302 
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Start with the right touch. 
Finish with a great design. 


PLEASE TOUCH IN TOUR 
— PERSONAL, IDENTTETCATION NUMBER 
fi bi THEN TOUCH ENTER 


1D: 
(ENTER 4 DIGITS) 


CIRCLE NO 59 


Incorporating a touch activated display 
into your system shouldn't be an after- 
thought. Adding touch is the best way to 
make your product truly interactive, easier 
to use, and better suited for the real world. 

It's no wonder that touch is growing in 
popularity. And used in a wide range of 
applications—from interactive video dis- 
plays in stores, banks, airports, and hotels 
to specialized systems in hospitals, training 
facilities, and factories. 

But it’s important to add the right touch. 
That's why Carroll Touch developed the 
smart-Frame™ line of low-cost scanning 
infrared touch systems. Featuring a power- 
ful, built-in microcomputer, these add-in 
units provide exceptional functionality and 
reliability at the right price. Just the right 
touch for a great design. 

Discover more about Smart-Frame 
products. Contact Carroll Touch today. 
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Carroll Touch 


a subsidiary of AMP Incorporated 


In Touch with Technology 


P.O. Box 1309 
Round Rock, TX 78680 
512/244-3500, Telex 881906 


Carroll Touch and Smart-Frame are 
trademarks of Carroll Touch, Inc. 





















NUMBER OF 
COMPONENTS 
and 
this... 
1976 RMD 1986 ERD 
50 Watts 60 Watts 
POWER DENSITY 
and and 
this... this... 





1976 RMD 1986 ERD 
50 Watts 60 Watts 





WHAT’S THE DIE 
976 AND 1986? 








FERENCE BETWEEN 








EFFICIENCY COST 
PER WATT 
and 
this... 
1976 RMD 1986 ERD 1976 RMD 1986 ERD 
50 Watts 60 Watts 50 Watts 60 Watts 


POUNDS 
PER WATT 





1976 RMD 1986 ERD 1976 RMD 1986 ERD 


50 Watts 60 Watts 50 Watts 60 Watts 


Presenting the new d-c to d-c converters 
Kepco/TDK Series ERD 


Actually, the basic difference between our new Series ERD These d-c to d-c converters are offered with either 24V inputs, 


and our very popular 10-year-old Series RMD, is 275KHz. or with 48V inputs — 30 models in all. 
RMD operates at a switching frequency of 25KHz. ERD Single unit prices: 30 Watts, $135; 60 Watts, $160; 
operates at 300KHz. 150 Watts, $225. 


And it’s thanks to that 12-fold increase — plus such 


OEM quantity discounts available. Deliveries will begin in 


developments as hybrid microcircuitry and power FETs—that May 1986. For complete specifications and 144-page Kepco 
we re able to give you such light, compact, low-priced units Applications Handbook and Full Line Catalog, call or write 
with all these features: Adjustable voltage output protection... Dept. JGF-12, KEPCO, INC., 131-38 Sanford Avenue, 


rectangular current limiting... LED power OK indicator . . 
built-in MIL-STD-461B filter. 


Flushing, NY 11352 USA « (718) 461-7000 
TWX #710 582 2631 + FAX (718) 767-1102. 


We're offering Series ERD d-c to d-c converters in three 


sizes: 30 Watts, 60 Watts, and 150 Watts; 10 models are 
available in each size: 5V-, 12V-, 15V-, 24V-, and 48V-output. 





SEEKEPCO 
BOOTH 1111, 1112 
ELECTRO/86 
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12-BIT 





MN6227/MN6228 


12-Bit Sampling A/D's 

Sampling Rate: 33kHz Minimum 
Input Bandwidth: 16.5kHz Minimum 
Testing: Frequency Domain (FFT) 
Signal-to-Noise Ratio: 70dB Minimum 
Harmonics: —80dB Minimum 

Price: $74/100's 


You are looking at the first commercially- 
available, FFT-tested, high-speed, 12-bit, 
sampling A/D converters specified for digital- 
signal-processing applications. MN6227 and 
MN6228 are 33kHz A/D's with internal track- 
and-hold amplifiers. They are ideally suited 
for radar, sonar, spectrum and vibration | 
analysis, voice and signature recognition, 
and other contemporary DSP applications. 
Unlike traditional successive-approximation 
A/D's without track-hold amplifiers, 
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these true sampling A/D's maintain near- 
ideal signal-to-noise ratios independent of 
increasing analog input frequencies. They 
are made for the frequency domain. 


Note the FFT spectra (right) and the data 
plot (top right). They clearly demonstrate 
the ability of these devices to maintain SNR 
with increasing input frequencies. In our 
frequency-domain testing, these devices 
operate in a manner that simulates a 
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digital spectrum analyzer with a known low- 


distortion input signal. The output spectra 
yield precise, practical measurements of 


signal level, noise level, signal-to-noise ratio, 
harmonic distortion, and input bandwidth... 


the keys to specifying for DSP applications. 


0dB 
Input Frequency: 2Hz 
Sampling Rate: 102.4Hz 
RMS Signal: —0.23dB 
RMS Noise: —73.02dB 
— 40dB : 72.79dB 


— 20dB 


Signal ~ 60dB 
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— 100dB 


— 120dB 


~— 140dB 
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This plot of actual recorded data demonstrates MN6227/ 
6228's ability to maintain near-ideal SNR with increasing 
input-signal frequency, while A/D's without companion 
track-holds show rapid (6dB/octave) SNR degradation. 


MN6227/6228 are the first A/D's in our new 
MN6000 series. The 12 and 16-bit converters 

in this series all contain internal, user-trans- 
parent, track-hold amplifiers that enable each 
device to accurately sample and digitize 
dynamically changing input signals with 
frequency components up to the Nyquist 
frequency (one-half the sampling rate). 


MN6227/6228 have a full 8 or 16-bit wP inter- 
face and are packaged in small, low-profile, 
28-pin ceramic DIP’s, with the industry- 
standard MN9574A pinout. 





For detailed informa- 
tion on MN6227/6228, | 
send forourcompre- 9% 
hensive data sheet. 
Forrapidresponse [ay 
and a copy of our 384- Hs 
page catalog ofdata 
conversion products, 
call Bob LeFort at 
(617) 852-5400, x297. 


Micro Networks haa 
324 Clark Street 

Worcester, Massachusetts 01606 

(617) 852-5400 


Micro Networks 
Advancing Data Conversion 


Micro Networks 





® 
LANT | DIVISION OF UNITTROODE CORPORATION 


Regional Sales Offices: Worcester, MA (617) 852-5400; Dallas , TX (214) 991-8566; Santa Ana, CA (714) 261-5044; Columbia, MD (301) 997-3323. 
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WHY BE A PAWN IN THE GAME? 
CHOOSE FROM THE PP40 SERIES OF GANG PROGRAMMERS. 


If you've ever felt cornered by 
the lack of choice in gang or set 
programming, Stag have the 
answer. 

The PP40, PP41 and PP42 are 
stand-alone, low-cost, high speed 
programmers with fast 
programming algorithms that can 
meet virtually any requirement. 

24 & 28-pin Eproms and EEproms can be 
programmed, with extensive self-test and fault- 
finder software built-in. 

Parameter storage is non-volatile and there are 
bi-coloured ‘Socket Status’ LEDs and a large 
16-character alphanumeric display. Together, these 
enable extensive error reporting. 

Plug-in modules for future hardware expansion 
will handle new package styles — including 
leadless devices. 





Plug-in modules will handle leadless devices. 


PP40 Ideal for the production 
environment -— robust and simple to 
use. Capable of programming a 
gang of eight devices, it'll solve all 
your copying problems in one 
single-key operation — and at a price 
you Il appreciate. 

PP41 All ofthe PP40’s 
advantages, but useable too for 
development purposes thanks to its built-in RAM, 

a powerful editor and dual RS232C I/O ports. 

PP42 The top of the range. This includes the 
important feature of Set Programming, for design 
development. The ‘Interlace’ concept enables fast 
handling of 8, 16 and 32-bit data, with a2 mega- 


bit RAM as standard. fe) | 


The Stag PP40 
Sophisticated systems for the discerning engineer. 





Series. With ourchoice, 
you need look no further. 


Stag Microsystems Inc, 528-5 Weddell Drive, Sunnyvale, CA 94089. Tel: 408-745-1991. Telex: 910339 9607. 
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EDITED BY JOAN MORROW 


PC GRAPHIC-DISPLAY SUBSYSTEM SUPPORTS 1M-PIXEL DISPLAYS 


The Viking 1 from Moniterm Corp (Minnetonka, MN, (612) 935-4151) is a high- 
resolution graphic-display subsystem for IBM and compatible PCs. The $2195 sub- 
system includes a 19-in. monochrome monitor, a 2kx1lk-bit display memory, and a 
graphic-controller expansion board based on the Hitachi 63484 advanced CRT con- 
troller. The Viking l’s native mode accepts and digitizes video signals from an IBM 
color graphics or monochrome display adapter, or a Hercules monochrome graphics | 
card. It displays the digitized image in a suitably sized portion of the 1880x960-pixel 
display for a fully compatible, single-monitor system.—Steven H Leibson 


ESDI CONTROLLER PROVIDES VME BUS INTERFACE FOR WINCHESTERS 


The V/ESDI 3201 from Interphase Corp (Dallas, TX, (214) 350-9000) lets you add 
ESDI performance to your VME Bus system. This single-board controller with a mul- 
titasking architecture gives you intelligent control for 54%2-in. ESDI Winchester disk 
drives. The board performs disk and bus functions simultaneously by using a virtual 
buffering scheme for intelligent caching. This scheme reduces the number of disk ac- 
cesses and results in throughput greater than boards that use unaided 1:1 interleaving. 
Virtual buffering also eliminates the data overrun and underrun problems associated 
with FIFO-based controllers. A zero-latency feature reduces the disk-transfer time by 
one-third. The $1995 V/ESDI 3201 is software compatible with the company’s V/SMD 
3200 controller, so you can use the same drivers for either controller.—J D Mosley 


LASER TECHNOLOGY REDUCES GATE-ARRAY TURNAROUND TIME 


Laserpath Corp (Sunnyvale, CA) offers gate arrays that the company customizes us- 
ing a laser beam instead of a metallization layer—a technique that reduces turnaround 
from weeks to days. A wiring network interconnects all transistors on the arrays; the — 
company uses a laser to melt unwanted interconnects, customizing the array for a 
specific function. Two arrays are currently available: the 880-gate, 66-I/O LP1O08L and 
the 1400-gate, 84-I/O LP1014. For the LP1014, design development costs about $13,000; 
manufacture and delivery of five working prototypes costs $13,500. The company 
plans a 2200-gate array for July and a 3200-gate version for September. Design sup- 
port is available for Mentor workstations. GE Semiconductor (Research Triangle Park, 
NC) markets the arrays and supplies production quantities (customized through metal- 
lization patterns).—David Smith 


INTERFACE KITS AND SIMULATOR ADD X.21 CAPABILITY TO ANALYZERS 


Hewlett-Packard’s (Palo Alto, CA) 4951 and 4953A protocol analyzers can now test 
X.21 systems and equipment with the 18154A and 18178A interface kits, respectively. 
The 18154A enables the 4953A to monitor, analyze, and simulate traffic between X.2l 
data-terminal equipment (DTE) and data-communications equipment (DCE) at 64k bps; 
the 18178A/4951 combination is limited to 19.2k bps. Both interface kits include soft- 
ware and cables for the appropriate analyzer. The 18178A includes an X.21 interface 
pod and costs $750. A similar product for the 4951, the $1150 18197A interface kit, in- 
cludes the same software and a combination X.21/RS-238-C pod. The 18154A costs 
$1250 and needs an additional $950 18136A RS-449 pod. 


Also designed to work with the 4953A, the 18198A X.21 state simulator provides a 
high-level, state-programming environment for protocol simulation, automatically logs 
X.21 events, and stores timing information between events. Statements in the 18198A’s 
programming language directly correspond to states in the X.21 protocol. A menu of 
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DTE and DCE state simulation programs allows you to concentrate your simulation 
and analysis efforts on one portion of the X.21 protocol while the 18198A correctly 
simulates the other states. The 18198A costs $7000 and includes an X.a1 interface pod 
and simulation software for the 4953A protocol analyzer.—Steven H Leibson 








TOKEN-RING DEVELOPMENT TOOLS OFFER PROTOCOL ANALYSIS, TESTING 


The TMS380 development tools from Texas Instruments (Houston, TX) help you de- 
velop products that are compatible with the IBM token-ring network. The TMS380 lets 
you establish an operating token ring in less than half an hour and perform protocol 
analysis and performance testing via PC adapter cards. The copy-all-frames feature al- 
lows you to copy every frame of network traffic into a PC for analysis, a helpful feature 
for the development of upper-level communications protocols. Among the development 
tools offered are adapter cards for the 8-bit PC bus or 16-bit PC/AT bus, demonstration 
software, and a wiring concentrator that connects as many as eight PCs. You can add 
more PCs to the ring by chaining wiring concentrators. Adapter cards and software 
cost $1750; the wiring concentrator costs $1990. The TMS380 development tools sup- 
port TI’s TMS380 token-ring LAN adapter chip set.—J D Mosley 


CMOS PC-COMPATIBLE BOARD PLUGS INTO PASSIVE BACKPLANE 


By plugging into a passive backplane, the $550 CMOS Micro PC from Faraday Elec- 
tronics (Sunnyvale, CA) reduces the size of PC-based industrial systems and offers the 
low power consumption of CMOS technology. The board draws 150 mA from the back- 
plane, compared to 450 mA for the manufacturer’s NMOS PC cards. The CMOS Micro PC 
combines an 8088, a socket for an 8087, 256k bytes of RAM, a BIOS, and a keyboard 
port onto a 4.2x6.2-in. board that matches the form factor for standard IBM PC expan- 
sion cards.—David Smith 


NONVOLATILE MEMORY CARTRIDGE CUSTOMIZES ,pP SYSTEMS 


The D§1217M from Dallas Semiconductor (Dallas, TX, 450-0431) gives you a simple 
way to plug custom applications into your general-purpose nP-based computer system. 
The 1M-bit nonvolatile read/write memory cartridge is about the size of a credit card. 
As long as your computer system contains JEDEC 28-pin byte-wide memory sites, you 
can retrofit the DS1217M cartridge to your computer via a ribbon cable that is termi- 
nated with a 28-pin DIP plug. This static-RAM cartridge can read or write 8 bits of 
data in 250 nsec, meeting the expectations raised by bubble memories, but surpassing 
bubble memory in performance and interface simplicity. You can stack as Many as 64 
cartridges on a common bus for additional storage capacity. The cartridges sell for 
$357.50 (100).—J D Mosley 


64-BIT FLOATING-POINT PROCESSORS SPEC 40M FLOPS 


The 2264 and 2265 floating-point chip set from Weitek Corp (Sunnyvale, CA) can per- 
form as many as 40 million floating-point operations per second (flops) for single- 
precision arithmetic. They perform double-precision arithmetic at rates as high as 24M 
flops and 64-bit multiplications at 10M flops. The processors can run microcode writ- 
ten for the company’s 1264 and 1265 processors with which the 2264 and 8865 are 
hardware compatible. The chips conform to the IEEE 754, v.10 standard for floating- 
point operations. Sample quantities (100) of the set will be available in June for $700; 
production quantities will be available in July.—David Smith 
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ments do not a SCSI chip 
make. Over the years, 
NCR has cultivated a 
SCSI reputation by deliv- 
ering chips. Not promises. 

‘To date, hundreds of host and peripheral 
manufacturers have committed designs to 
our SCSI chips. We like to think that’s be- 
cause NCR expertise played an instrumental 
role defining the ANSI X3T9.2 standard from 
the start. 

Or maybe more manufacturers design our 
SCSI single-chip controllers into hosts, 
printers, tape drives, rigid and optical disks 
because of the breadth of our product line. 

Or perhaps it’s a compatibility issue. The 
fact that NCR SCSI chips assure plug com- 
patibility with hosts and peripherals regardless 
of manufacturer. 

Or a real estate issue. The fact that NCR 
offers the system integrator single-chip solu- 
tions that replace multiple chips or boards. 








OF A SCSI 
REPUTATION. 


But probably 
the biggest reason 
more companies rely 
on NCR SCSI chips 
is availability. We 
actually have product 
on the shelves. Here and now. 
5385E — Full protocol integration, highest 

performance family member—48 
pin package 

5380 — Single-ended bus transceivers 
included—40 pin package; CMOS 
available 

5381 — Differential pair implementation 
—48 pin package 

5386S — Synchronous superset of 5385E 

which provides parity through 
the chip—samples available. 

When you need more than SCSI talk, talk 
to NCR. We're in the shipping business. 

For additional information, specifications 
and catalogs call your local NCR represen- 
tative, 1-800-525-2252. 


QUALITY, SERVICE, SUPPORT: YOU CAN EXPECT IT FROM NCR. 





NCR Microelectronics Division 
CIRCLE NO 29 
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FOUR 16-BIT Cs USE 80286 AND 80186 Ps 


Four microcomputers from Fujitsu Ltd use Intel’s 80286 and 80186 microproces- 
sors, feature 1M bytes of main memory, and include enhanced networking functions. 
The FM 16Beta FDII and FM 16Beta HDII, which incoporate the 80286, cost ¥380,000 
($2111) and $3640, respectively. The 80186 machines, the FDI and the HDI, cost $1833 
and $3360, respectively. Fujitsu has adopted CP/M-86 and MS-DOS version 3.1 (that 
supports communications functions) as the operating systems. The company will later 
offer Unix and kanji models. 


THREE COMPUTERS ARE PC/AT COMPATIBLE 


Mitsui Corp has entered the IBM PC/AT-compatible computer market with the CP Ser- 
ies, which includes a portable machine that features a 640x640-dot plasma display. 
The company is offering the computers to domestic and overseas OEMs. Although Mit- 
sui has not yet announced pricing, it plans to produce 80,000 units during the first 
year of production. 


The CP Desktop incorporates an 8-MHz 80286 processor, 640k bytes of memory, a 
1.2M-byte floppy-disk drive, and a 20M-byte hard-disk drive. Samples are available 
now. The floor model, the CP Cache, has a 10-MHz 80286, 512k bytes of cache memory, 
1M byte of main memory, a 1.2M-byte floppy-disk drive, a 40M-byte hard-disk drive, 
and a 20M-byte cassette streamer. The CP Portable features 512k bytes of standard 
memory, a 1.2M-byte floppy-disk drive, and a 2OM-byte hard-disk drive. 


MARUBENI TO BE SOLE DISTRIBUTOR FOR SUPPORT TECHNOLOGIES’ ATE 


Marubeni Denshi Engineering Co Ltd and Support Technologies Inc (Portland, OR) 
have signed an agreement that designates Marubeni as Support Technologies’ sole dis- 
tributor of the 5000 Series. This line of portable, automated test equipment is designed 
for functional test and fault isolation of complex microprocessor-based systems. Along 
with sales and marketing of the 3000 Series in Japan, Marubeni will provide full cus- 
tomer services such as installation, warranty repair, service, and application support 
for Support Technologies’ products. 


NEC AND FUJITSU ENTER 1M-BIT EPROM MARKET 


Nippon Electric Co and Fujitsu have become the first two Japanese companies to de- 
velop 1M-bit EPROMs. Samples of the CMOS devices should be available now. Both com- 
panies are making the memories in three access times —150, 200, and 850 nsec. 
Devices in the MuPD27C1OOOD Series from NEC allow the user to write the entire ca- 
pacity of the memory in 3O sec. Power dissipation is 150 mW max during operation 
and 500 uW at standby. Fujitsu’s MBM&7C1000 completes a 1M-bit write operation in 
approximately four minutes. Power dissipation is 160 mW during operation and 550 
uW at standby. 


IMAGE-PROCESSOR CHIP PERFORMS IN REAL TIME 


The Risp (real-time image signal processor) from Matsushita Electric Industrial Co 
features an instruction execution time of 80 nsec. The single-chip device was fabricat- 
ed under the company’s vertically isolated self-aligned transistor technology. The bipo- 
lar chip integrates 45,000 elements, including four arithmetic chips and RAMs. 
Designed for robotics and image-input devices for computer tomographics and office- 
automation systems, the device can perform 50 million computations per second. Ini- 
tial price for the processor is approximately ¥200,000 to ¥500,000 ($1111 to $2778). 
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It makes perfect sense. 

Think about it. 48 channels of state analysis, full analog 
capability, and powerful 200 MHz timing analysis where it 
counts—on all 16 timing channels. Time and event histo- 
grams to monitor software performance. Dual floppy disk 
drives, special I/O software, IEEE-488 controller and RS-232 
Master/Slave operation to enhance your development and 
trouble-shooting efficiency. A general purpose computer, with 
a CP/M operating system. The 800 gives you all this and 
more in one instrument. 


Easy to operate. 

In fact, you probably already know how to use it. All the 
functions and options are accessed and controlled through 
a familiar ASCII keyboard. And all of the 800 Series config- 
urations are modular. That makes expansion easy and cost 
effective. 


The logical solution. 

Before you make any decisions about your next logic 
analyzer, you owe it to yourself to take a close look at the 
Nicolet 800 Series. Call us today at 608/273-5008. Or write 
Nicolet Test Instruments Group, P.O. Box 4228, 5225 Verona 
Road, Madison, WI 53711-0288. 





CP/M is a registered trademark of Digital Research Corporation. 





wz Nicolet 


For more information Circle no. 5 
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3 KHz-800 MHz 


over 50 off-the-shelf models 


from *299 


Choose impedance ratios from 1:1 up to 36:1, 

connector or pin versions (plastic or metal case built 

to meet MIL-T-21038 and MIL-T-55831 requirements’*). 
Fast risetime and low droop for pulse applications; 

up to 1000 M ohms (insulation resistance) and up to 1000V 
(dielectric withstanding voltage). Available for 

immediate delivery with one-year guarantee. 


Call or write for 64-page catalog or see our catalog in 
EBG, EEM, Gold Book or Microwaves Directory. 


“units are not QPL listed 
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A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 
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10 to 2500 


from D19Q99,,.., 1211 (500 qty. ) 


Now, for your wideband systems design, under —$20.00 
SPST and SPDT pin diode switches that operate over the 
10 to 2500 MHz range with less than 1 dB (typ.) 
insertion loss at 1OOO MHz, 1.5 dB at 2500 MHz. 


No waiting, immediate delivery... with one year guarantee. 


Call or write for our catalog or see our catalog in the 
Gold Book, EBG, EEM or Microwaves Product Data Directory. 


SPECIFICATIONS for 


PSW 1111 (SPST) and PSW 1211 (SPDT) 


ZMSW 1111 


INSERTION LOSS 
10-2000 MHz 
2000-2500 MHz 


ISOLATION 
10-500 MHz 
500-1000 MHz 
1000-2000 MHz 
2000-2500 MHz 


SWR 


SWITCHING SPEED 
MAXIMUM RF INPUT 


CONTROL 


OPERATING TEMPERATURE 
STORAGE TEMPERATURE 


PRICE (6-24) 


PSW 1111 $29.95 
PSW 1211 = $29.95 


and ZMSW 1211 
FREQUENCY RANGE 


10-2500 MHz 


1.7 dB max. 
2.7 dB max. 


40 dB min. 
30 dB min. 
25 dB min. 
20 dB min. 


1.5 max. (“on”’ state) 
1 psec. (max.) 

+20 dBm 

+5 V (5 mA max.) 
—54°C to +100°C 
—54°C to +100°C 


(1-4) 
ZMSW 1111 $59.95 
ZMSW 1211 $59.95 





A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 
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Argentina: Buenos Aires, Tel. 541-7141/7242/7343/7444/7545. Australia: Artarmon, Tel. (02) 439 3322. Austria: Wien, Tel. 6291 11. Belgium: Bruxelles, Tel. (02) 242 7400. 
Brazil: Sao Paulo, Tel. (01) 211-2600. Canada: Scarborough, Tel. 292-5161. Chile: Santiago, Tel. 39-4001. Colombia: Bogota, Tel. 2497624. Denmark: Copenhagen, Tel. 
(01) 54 11 33. Finland: Helsinki, Tel. 17271. France: Paris, Tel. 43388000. Germany (Fed. Republic): Hamburg, Tel. (040) 3296-0. Greece: Athens, Tel. 9215311/319. Hong 
Kong: Kwai Chung, Tel. (0)-24 51 21. India: Bombay, Tel. 4930311/4930590. Indonesia: Jakarta, Tel. 512572. Ireland: Dublin, Tel. 693355. Italy: Milano, Tel. 2-67521. Japan: 
Tokyo, Tel. (03) 230-1521. Korea (Republic of): Seoul, Tel. 794-501. Malaysia: Kuala Lumpur, Tel. 774411. Mexico: Toluca, Tel. 91(721)613-00. 





Electronic 
components 
and materials 
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One standard. Zero defects. 


From IC people committed to quality. 


Some IC companies talk about defect standards of 

500 ppm as if they were proud of them. At Philips, we 
have a different philosophy: one defect 1s one too many. 
So zero defects is the standard we’ve set for our ICs. And 
the warranty for that standard goes like this: when you 
receive IC components from Philips, if you find a single 
defect in that batch, we’ll take them all back for re- 
screening or replacement. The reason we can offer this 
warranty is that after 100% testing, we sample every 
batch. If we find a single defect, that batch isn’t delivered. 

The Philips IC activity is absolutely committed to a 
standard of zero defects. We have been for some time, in 
fact. In 1980, we instituted a rigorous 14-point program 
aimed at preventing mistakes — rather than correcting 
them, Since then, the program has evolved until it’s now 
more than a program: it’s a state of mind shared by 
everyone, from the design offices to the despatch 
department. 

It’s a state of mind marked by a determination to 
prevent all defects. By working with you and examining 
rejects, we'll carry zero defects beyond a standard to a 
reality. You'll find that same commitment to quality 
throughout Philips. That applies whether we’re designing 
a VLSI chip containing more than 100 000 transistors, 
meeting delivery schedules, double-checking the 
accuracy of our paperwork, or simply getting your name 
right when you telephone us. 

So while many IC companies are bragging about a 
standard of 500 defects per million, the people at Philips 
are working their way towards zero. And when you put 
your trust in that kind of individual commitment, you 
can’t lose. 

To find out more about the ways in which the Philips 
IC Zero Defects Standard can help you, contact your 
nearest Philips National Organisation and ask for more 
information. 


When youre offered zero, why settle for less? 


One standard. Ouetects. 





Netherlands: Eindhoven, Tel. (040) 793333. New Zealand: Auckland, Tel. 605-914. Norway: Oslo, Tel. 680200. Peru: Lima, Tel. 326070. Philippines: Makati-Rizal, 
Tel, 86-89-51 to 59. Portugal: Lisboa, Tel. 6831 21. Singapore: Singapore 1231, Tel. 3502000. South Africa: Johannesburg 2001, Tel. 614-2362/9. Spain: Barcelona, 
Tel. 3016312, Sweden: Stockholm, Tel. 08/7821000. Switzerland: Ziirich, Tel. 01-488 22 11. Taiwan: Taipei, Tel. 7120500. Thailand: Bangkok, Tel. 233-6330-9. Turkey: 
istanbul, Tel. 4359 10. United Kingdom: London, Tel. 01-5806633, United States: Sunnyvale, California, Tel. (480) 991 -2000. Uruguay: Montevideo, Tel. 91 4321. Venezuela: . 
Caracas, Tel, (02) 23939 31. 


PHILIPS 
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~ Launch this dream. 


Double performance in one fast move 
with the low-cost, MC34080 JFET op amp family. 


Rise and shine, adjust your attitude, 
hold on to your hat. We have liftoff on 
an innovative new standard in low-cost 
JFET op amps that will change the way 
you work, think and design. 

Because this practical, no-compromise, 
8 MHz family doubles performance 
directly, immediately, on a pin-for-pin, 
socket-for-socket replacement basis over 
older, popular types. Without redesign, 
rework or rethink. 

With a unique, all-NPN output stage, 
the MC34080 series is not only twice 
as fast as PNP-output also-rans, it also 
provides a benchmark in output voltage 
swing. 


Start with a 25 V/sec slew rate. 


The compensated MC34084 quad 
slews 15 volts in less than 600 ns. 

More than twice as fast as the TLO/4, 
it typifies the kind of gain bandwidth 
product and slew rate you need for high- 
speed applications. 

Take active filters where most 
bandwidth-limited op amps fail miserably. 
Higher MC34080 family slew rate and 
bandwidth means what you get in your 
final design is really what you designed 
for--accuracy and efficiency. Put it on 
a scope trace with any other JFET quad 


in its category and you'll get comparative © 


dynamics like this: 


BETTER SLEW RATES 





OUTPUT VOLTAGE CHANGE 


200 400 600 800 1000 1200 1400 
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The decompensated MC34085 quad 
is four times faster than others. Two com- 
plete families of compensated and 
decompensated JFET op amps are avail- 
able with the singles and duals offering 
the same 2-to-1 (for compensated) or 
4-to-1 (for decompensated) advantage 
in speed and bandwidth. 

What's more, they require only 2.5 
mA drain current per amplifier...a sig- 
nificant, no-compromise spec since 
run-of-the-mill types with less than half 
the speed require nearly equal current. 


More gain, no pain. 

In a comprehensive, open-loop Bode- 
plot analysis, the MC34080 series 
demonstrates more than twice the gain 
and bandwidth of competitive LF- and 
TL- types. 


GREATER BANDWIDTH 






AVOL OPEN LOOP GAIN (db) 


3 MHz 8 MHz 16 MHz 
FREQUENCY 


This means your closed loop per- 
formance is closer to ideal. Plus, the all- 
NPN output gives you symmetrical 
gain and phase margins while sourc- 
ing or sinking current into capacitive 
loads--a nightmare for others. 

Now, your system stability is no longer 
a function of the output voltage swing. 

Used in control systems, the MC34080 
family follows, tracks and responds to 
higher-frequency signals quickly, 
accurately and honestly. 


Highest guaranteed output swing. 


This advanced family provides mini- 
mum guaranteed peak-to-peak output 
swing into a 2 K load that’s 33% greater 
than others at room temperature. 
Spec’d minimum Vout of the MC34084 is 
3.5 Vp-p more than that of the LF347 or 
TLOZ4. 

The new-generation, all-NPN output 
stage also furnishes low open loop output 
impedance at higher frequencies for 
improved system performance. Internal 
trimming cuts input offset voltage to 
within 0.5 mV maximum for the single 
and 1 mV for the dual. 


GUARANTEED OUTPUT VOLTAGE SWING 





One giant leap, one small price. 


Hundred-ups for these pace-setting, 
JFET op amps leave nothing to be desired: 
the MC34081P single is just 53¢; the 
MC34082P dual is 85¢ and the MC34084P 
quad is just $1.20. Two temperature ranges 
and four package styles are available. 


One-on-one design-in help. 
Anywhere in the U.S. or Canada, call 

for an engineer-to-engineer update on the 

latest in Motorola op amp technology. 


Call toll-free weekdays, 8:00 to 4:30 p.m., 
M.S.T. If the call can’t . 
cover it, we'll have We ii ae 
an applications engi- n ur 


neer contact you. And . A 
help you to market wn-in 
yy. 


faster. 
(AA) MOTOROL 
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Name 
Title 
Company 
Address 


City 


Sa rie 


To: Motorola Semiconductor Products, Inc. P.O. Box 20912, Phoenix, AZ 85036 
“8 Please send me the latest Motorola information on the MC34080 
including a competitive comparison. 
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Your wait for 16 and 32 bit 
“WAIT STATE FREE” 
VMEbus CPU’s is over. 


Force Computers latest addition to its series of VMEbus CPU’s 
features the popular 68020 at 16.67 MHz with zero wait states 
into 512 or 1024 KBytes of local RAM. Our design is so advan- 
ced that you will be able to accomodate speed improvements on 
the 68020 to 20 MHz without running into any “Wait States”. 
NONE. 


If your design calls for massive number crunching, we have good 
news for you. Our FPU runs at the same speed as the MPU. 


If you don’t like to wait, use our free advanced FORCEbug 
monitor. A one line assembler/disassembler for 68020 and 
68881 with upload and download capabilities, self test, and 
memory test is included. Free. Built-in macro commands and 
benchmarks will give you the first glance at true 32 bit “NO WAIT 
STATE” performance. 





al 


If you need more software, take a look at our PDOS* Real-Time 
Operating System supporting C, FORTRAN 77, and PASCAL. 


Or, if you think that 16 bit will do it for you, get your hands on our 
brand-new CPU-5 family with “NO WAIT STATE” performance 
at 12.5 and 16.67 MHz into 128 KByte of local RAM and Floating 
Point support. Yes, 68000 at 16 MHz. ° 


Force supports you with VMX on both CPU-20 and CPU-5 fami- 
lies. Both with 700 page manuals. 


In-circuit and dynamic test including a 48 hour burn-in at 60 
degrees C will give you the quality you are looking for. 


Need more support? 


Don’t wait. Call our application support team toll free, 
1-800 BEST VME. In California, 1-800-237-8862. 


*PDOS is a trademark of Eyring Research Institute. 
USA readers Circle no. 18 
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FORCE COMPUTERS INC, 
727 UNIVERSITY AVENUE 
LOS GATOS. CA 95030 
PHONE (408) 354-3410 
TELEX 172465 

TELEFAX (408) 395-7718 
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FORCE COMPUTERS GMBH 
DAIMLERSTRASSE 9 

D-8012 OTTOBRUNN 

TEL. (089) 600 91-0 

TLX 524190 FORC-D 
TELEFAX (089) 6097793 
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the intelligent choice 


FORCE COMPUTERS FRANCE 
41, RUE CASTEJA 

F-92100 BOULOGNE 

PHONE (1) 6203737 

TLX 206304 FORCF 

TELEFAX (1) 6213519 
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IBM-PC based 


microcomputer 
development tools! 






Repeat Loop 


no <R4 > 8) yes 


( 6663 | R4, DoLoop 


{ @64F ) MF lag, ValMa 


(8051 debug/simulator shown) 


Your IBM PC can Assemble, debug 
and program (EPROM) code 

for these popular 
microcomputers: 






registers 
& memory 
change, 
interrupts 
occur, stack 
push & pop. 
Flowgraph 
auto-documents code! 
You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 
Have more fun and get 


more done! 
P.O. Box 3000 
San Gregorio, CA 94074 U.S.A. 


(415) 726-3000 e Telex 171135 Attn: Cyber 


G6sc$ 
wo GHoS 












880g pue 
9608 1deoxe 


-' debug demo diskette 
and manual only $39.50 


Cybernetic Micro Systems 
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SIGNALS 


General management courses 
can aid technical managers 


Dear Editor: 

Deborah Asbrand’s recent article 
“Graduate programs in technical 
management help engineers direct 
technology’s future” (EDN, Decem- 
ber 26, 1985, pg 171) makes an ex- 
cellent case for more formalized ed- 
ucation for engineering managers. I 
am not convinced, however, that 
engineering-management programs 
should be specifically geared to the 
technical manager. 

I hold an undergraduate engi- 
neering degree, and I earned a tra- 
ditional MBA a few years ago at 
Pepperdine. The educational experi- 
ence was challenging, rewarding, 
and very pertinent to technical man- 
agement. The opportunity to learn 
from management situations in non- 
technical businesses was a particu- 
larly broadening experience. Spe- 
cialized technical management 
programs might give engineers and 
scientists a narrow perspective, in- 
stead of broadening their manage- 
ment skills. 

Technical managers face unique 
and challenging problems, but so do 
managers in banking, manufactur- 
ing, fashion, and many other indus- 
tries. Managers in industries other 
than engineering obtain the man- 
agement skills and broad perspec- 
tive they need from traditional 
MBA programs. Applying these 
skills to a particular industry or 
situation is a challenge the manager 
must always face. 

Thank you for the informative and 
thought-provoking article. 
Sincerely yours, 

Paul Rudewicz 
Product Manager 
Kaiser Electroprecision 
Irvine, CA 


Universal active filter 
replaces external capacitors 


Dear Editor: 
In EDN’s January 9 issue, Sweden’s 


Prabhas Gangopadhyay offers a 
simply marvelous switched-capaci- 
tor filter that features separate ad- 
justments for f, and Q (Design 
Ideas, pg 214). One of the external 
capacitors that the circuit requires 
has an _ easy-to-obtain value of 
2.9932 nF. Surely every five-and- 
dime store carries this value. 

In case it is news, a few American 
manufacturers have, for a few 
years, offered a digitally program- 
mable universal active filter that 
has separate controls for fy) and Q. 
No external capacitors are required 
save those necessary for adequate 
bypassing of the power supplies. 
Sincerely yours, 

Irwin Feerst PE 
Massapequa Park, NY 


Ed Note: Mr Gangopadhyay’s cir- 
cuit has merit, in our opinion, be- 
cause you can assemble it quickly, 
using parts found in most electron- 
ics labs. The universal active filters 
Mr Feerst mentions are also effec- 
tive, but an engineer might have to 
wait weeks to get one; five-and-dime 
stores don’t carry them. 

As for the 2.9932-nF capacitor, 
we should have been more explicit. 
You must add a small variable ca- 
pacitor to realize this value. 


Correction 


In the February 20 issue of EDN, 
the phone number for Fox Research 
on pg 272 is incorrect. The correct 
number is (513) 483-2238. 


YOUR TURN 


EDN’s Signals and Noise column pro- 
vides a forum for readers to express 
their opinions on issues raised in the 
magazine’s articles or on any topic that 
affects the engineering industry. Send 


your letters to the Signals and Noise 
Editor, 275 Washington St, Newton, 
MA 02158. We welcome all comments, 
pro or con. All letters must be signed, 
but we will withhold your name upon 
request. We reserve the right to edit let- 
ters for space and clarity. 
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SPR AGI | f When it comes to thick-film resistor, capacitor and r-c networks, Sprague means top 
uality and fast delivery. Anytime. Anywhere. Our precision networks are available 
in SIPs, DIPs and surface-mount packages. We supply industry-standard parts 
and custom designs...at competitive prices. Our new catalog covers brand 
new products: Type 201C Capacitor Networks, 
KOR TOP : | A ' | i y Type 206C R-C Networks, Series 800 
& Surface-Mount Networks, and molded-case 


SIP Mil Resistor Networks. For pricing or 
applications assistance, call our Customer Service 
® Hotline at 603/883-9774. For our new Thick-Film 


Products Catalog, RN-126, write to: Technical Literature Service, Sprague Electric Company, 
41 Hampden Rd., P.O. Box 9102, Mansfield, MA 02048-9102. 
Sprague Electric Company, a Penn Central unit. Thick-Film Products Division, ae 
& SPRAGUE 


& «at 


Nashua, NH. World Headquarters, Lexington, MA. Qu 
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TEK’S NEW ony 
COLOR LOGIC ANALYZER: 
MORE ACCURACY 
FOR MORE PRODUCTIVITY. 


“IQA LOGIC 
ANALYZER 


















Meet the new 1241—one more 
reason why Tek’s versatile 
1200 Series offers you the best 
of the leading logic analyzers: 


The 1241’s color interface 
quickly guides your eye to 
the most relevant information. 
Analysis is faster. Easier on the 
eyes. You are more accurate, 
more productive. For extra read- 
ability, a vertical expansion fea- 
ture doubles the height of the 
timing diagrams. 
Like all members of the 
1200 Series, the 1241 clearly 


shows what your hardware and 
software are doing at the same 
time. For integrating partitioned 
designs, only the 1200 Series 
Dual Timebase feature accu- 
rately depicts real-time interac- 
tions between independently- 
clocked modules. This lets you 
monitor relationships between 
two processors, or between 
hardware and software. Com- 
bine Dual Timebase with per- 
formance analysis on the 1241 
to analyze the entire system and 
software performance. Monitor, 





for example, the range of time 
spent by one processor waiting 
for a service request response 
from asecond processor. The 
1241's histogram display and 10ns 
resolution make these measure- 
ments clear and precise. 


For both hardware and 
software analysis, Tek 
offers unsurpassed triggering. 

Software problems are pin- 
pointed by 14 levels of condi- 
tional triggering combined with 
data and program flow qualifi- 
cation. Triggering on the timing 
characteristics, as well as the 
state of the hardware activity, is 
made possible by counters, 
timers, and duration filters. 


Ease of use extends 

beyond the color screen. 
Four distinct levels of operation 
add features as your design 
challenges require. A unique 
touch-screen menu display lets 
you select over 50 high-level 
commands right off the screen. 
The big front panel knob pro- 
vides flicker-free scrolling. 


Modular, expandable 

and versatile, Tek’s 1200 
Series keeps costs low and 
compromises few. Support 


for all major 
microprocessors 
includes three 
types of dis- 
assembly. With 
14 combinations 
of 9- or 18-chan- 
nel acquisition 
cards, you con- 
figure the best 
data width (up to 
72 channels), 
memory depth 
(up to 2K) and sample rate (up 
to 100 MHz). Add ROM packs for 
data analysis; RAM packs for 
storage; COMM packs for RS- 
232 and GPIB links to compu- 
ters, plus printer interfacing; 
and master/slave capability 








that links two systems via 
modem for teleservicing. 


The 1241 is the newest 
reason why Tek is the logic 
analyzer leader. For more 
information or a demo, call 
1-800-245-2036. In Oregon, call 
231-1220. Or contact your local 
Tek Sales Engineer. 





Copyright © 1985, Tektronix, Inc. All rights reserved. LAA-205 
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Outperforms gold. 


Du Pont's new BergStik Il Header with GXT "Plating. 


Pins that outperform gold plus a price that’s achieve the highest standards of reliability. Their 


10% below the industry standard—you get both drawn-wire pins provide smooth contact surfaces 
in new BergStik Il Headers from Du Pont. The key on all four sides. And the sharp corners produced 
is in the pin coating. Du Pont's exclusive GXT Pal- by the drawn-wire process make excellent wire 
ladium-Nickel plating protects better than gold wrapping points providing a gas-tight connection. 
to help you keep header performance up, and Tapered pin lead-ins make for easy insertion 
costs down. into PC boards or female disconnects. Manually- 
Compare these two platings for porosity, inserted BergStik Il Headers give you on-line pro- 

solderability, bend ductility. GXT proves superior duction capability without capital investment 
to gold in test after test. for machinery. 

_ Compare them for Selection that meets 
resistance to wear, to envi- your needs. 
ronmental conditions or The BergStik II 


creep corrosion. Again, GXT Header line is versa- 





clearly outperforms hard tile. Headers can 
gold plating. be broken to any 
Features that mean reliability. length you may 
New BergStik Il Headers ety desire, 

with GXT can help you tae ea reducing 

Gold plated pin surface after BergStik II pin surface plated 

25, cycles. Note breakdown with DuPont GXT. Still smooth 

of hard gold showing undercoat and unbroken after 25,000 

and base metal. cycles. (Cutaways of pins 


are microphotographs) 

















Bersih Il comes in peor 
tions with 1 to 36 po: 
double-row with 
positions. All are 
available in 
quantity— 
immediately— 
from Du Pont or 
from our network of 
Authorized Distributors. 

Call us for specials, 
too. We can provide 


BergStik II with retention features 


Du Pont BergStik II offers you the widest variety of pin 
lengths and configurations ata 10% savings. 









Berg Electronics is now 
U PONT CONNECTOR SYSTEMS 
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What can stop 
a 650-ton locomotive 
In its tracks, 
keep a /-billion gallon tank 
from overflowing, 
and help a blind man 


cross the street? 


The Polaroid Ultrasonic Ranging a ate, 
way to detect and measure the presence and distance of o 
10.8 inches to 35 feet. | : 

It controls industrial robots. And safeguards operators. Measures room 
dimensions at the press of a button. Warns a truck driver that he’s in over 
his head. And more. 

Polaroid introduces a new Environmental Transducer. An improved ultra- 
sonic transducer (available in a sturdy housing) can withstand exposure to 
a wide range of hostile environments: rain, heat, cold, salt spray, chemi- 
cals, shock and vibration. Yet it's just as sensitive as the original transducer 
used in millions of SX-70 Sonar Autofocus cameras. 

Get a $2-million head start on your next product design. Polaroid spent 
over $2 million developing the Ultrasonic Ranging System. But now you 
can get this technology in our Designer's Kit for only $165. Or order just 
the individual components you need for your application. 

How far can you take the technology? Call Polaroid’s Applications 
Engineers at 617-577-4681 and find out. 


hly sensitiv 
bjects from 


How to get $2-million worth of technology for $165. 


To order your Ultrasonic Ranging System Designer’s Kit, please send a check or money 
order for $165 for each kit, plus all applicable state and local taxes, to: Polaroid Corporation, 
Ultrasonic Components Group, 119 Windsor Street, Cambridge, MA 02139. 


















Please send me Designer’s Kit(s). Please send more information. 
essen EDN 5/1/86 
Name 
Title 
Company 
Address 
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CALENDAR 


American Consulting Engineers 
Council (ACEC) Annual Conven- 
tion, Orlando, FL. ACEC, 1015 
15th St NW, Washington, DC 
20005. (202) 3847-7474. May 11 to 15. 








Optical Storage Forum, Denver, 
CO. Cartlidge & Associates, 11018 
Winchester Blvd, Suite M-259, San 
Jose, CA 95128. (408) 554-6644. May 
12 to 14. 


PC Fab Expo, Minneapolis, MN. 
PC Fab Expo, 1790 Hembree Rd, 
Alpharetta, GA 30201. (404) 475- 
1818. May 12 to 14. 


Custom Integrated Circuits Con- 
ference, Rochester, NY. Roberta 
Kaspar, CICC, 20 Ledgewood Dr, 
Rochester, NY 14615. (716) 865- 
7164. May 12 to 15. 


Modern Power Conversion Design 
Techniques (short course), Pars- 
ippany, NJ. E/J Bloom Associates, 
115 Duran Dr, San Rafael, CA 
94903. (415) 492-8443. May 12 to 16. 


Computer Standards Conference, 
San Francisco, CA. IEEE Comput- 
er Society, 1730 Massachusetts Ave 
NW, Washington, DC 20036. May 
13 to 15. 


Electro, Boston, MA. Electronic 
Conventions Management, 8110 
Airport Blvd, Los Angeles, CA 
90045. (218) 772-2965. May 13 to 15. 


Mini/Micro Northeast, Boston, 
MA. Electronic Conventions Man- 
agement, 8110 Airport Blvd, Los 
Angeles, CA 90045. (213) 772-2965. 
May 13 to 15. 


Modern Electronic Packaging, 
Philadelphia, PA. Technology Semi- 
nars, Box 487, Lutherville, MD 
21098. (801) 269-4102. May 18 to 15. 


Hong Kong Elenex ’86, Wanchai, 
Hong Kong. Eileen Lavine, Infor- 
mation Services, 4733 Bethesda 
Ave, Bethesda, MD 20814. (801) 
656-2942. May 18 to 16. 
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~ MICRO CAP and MICRO LOGIC 
put your engineers on line... 


not in line. 


MY OWN WORKSTATION 





How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Andlysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP. .. “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . .. “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 





Specify thermal cutoffs, 
sensors and controls from 
Therm-0-Disc. 


You can depend on Therm-O-Disc to help with a broad 
range of reliable sensors and controls in regular pro- 
duction. Everything from general purpose fixed- 
setting controls to pressure-actuated and tempera- 
ture/current sensing switches. And our MICROTEMP® 
thermal cutoffs — available in many ratings and 
configurations — offer positive upper limit protec- 
tion. T-O-D has been meeting the special needs of 
sophisticated customers since 1945. Call or write 
about your particular requirements. No obligation. 
We’ll be glad to help. 








THERM-O-DISC, INCORPORATED 





ggg 4 SUBSIDIARY OF EMERSON ELECTRIC CO. ND) 
= P.O. Box 3538 ¢ Mansfield, Ohio 44907-0538 
> T-O-D Controls 419/756-5911 « Micro Devices Products 419/756-5005 
EEE sales Offices World-Wide 
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CALENDAR 


Programming in Lisp and Prolog, 
San Diego, CA. Integrated Com- 
puter Systems, Box 45405, Los An- 
geles, CA 90045. (800) 421-8166; in 
CA, (800) 352-8251. May 18 to 16. 





Miconex ’86, Winnipeg, Canada. M 
Barakat, National Research Coun- 
cil, 307-155 Carlton St, Winnipeg, 
Manitoba R8C 3H8, Canada. May 
14 to 16. 


Rocky Mountain Information 
Expo and Conference, Denver, 
CO. Industrial Presentations West, 
12371 E Cornell Ave, Aurora, CO 
80014. (303) 696-6100. May 14 to 16. 


Surface-Mount Technology De- 
sign Workshop, Cambridge, MA. 
IPAC, Box 1869, Los Gatos, CA 
95031. (408) 354-0700. May 19 to 20. 


Structured 8086/186 Assembler 
(short course), Madison, WI. Micro- 
Managers, 1435 E Main St, Madi- 
son, WI 53703. (608) 251-6661. May 
19 to 23. 


Marketing Communications for 
Computer Manufacturers and 
Software Firms, Waltham, MA. 
Jason Taylor Associates, 8 Fulton 
Rd, Lexington, MA 02173. (617) 
862-3574. May 20 to 21. 


Eastern Telecommunications 
Showcase, Atlanta, GA. US Tele- 
communications Suppliers Associa- 
tion, 333 N Michigan Ave, Suite 
161B, Chicago, IL 60601. (812) 782- 
8597. May 20 to 22. 


Grounding and Shielding (short 
course), Minneapolis, MN. Interfer- 
ence Control Technologies, Box D, 
Gainesville, VA 22065. (703) 347- 
0030. May 20 to 28. 


MIL STD 461/462 and System 
Level Testing Procedures (short 
course), Philadelphia, PA. Interfer- 
ence Control Technologies, Box D, 
Gainesville, VA 22065. (703) 347- 
0030. May 20 to 23. 
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REDISCOVER THE IMPACT AND 
iRITY OF ANALOG DISPLAYS 
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Molex Is Making The Connection Between... 


INNOVATION 
AUTOMATION 








In an effort to offer interconnection Innovative component delivery 
devices with lower installed costs, Molex has @ systems designed for use with robotic 
developed a packaging system that integrates equipment. 
unique product design with automated wire Molex engineers understand the 
assembly and robotic placement capabilities. _ relationship between products and processes. 

To attain maximum production We've developed delivery systems that can 
efficiencies, we concentrated our resources automatically feed Molex components to 
and technology on three important aspects robotic equipment for rapid placement on 
of innovation and automation. printed circuit boards. Whether reel/tape fed, 


First: A range of single and dual row cartridge fed, or box container, our compatible 
® connector products developed for delivery systems work to increase the 


maximum design flexibility. productivity of your robotic systems. 
One example of this is our .100” x .100” The Molex System means total 
C-Grid product line. C-Grid offers fully automation. 
stackable components including single piece This ability to address the entire design 
IDT connectors, shrouded headers, printed and manufacturing process, instead of just the 


circuit board connectors, modular breakaway individual components, makes Molex unique. 
headers, shunts, clips, and additional options _The totally integrated Molex System effectively 
for maximum design flexibility. With C-Grid, | combines innovative product lines with 
discrete wire or cable assemblies can be automated placement and wire assembly 
brought to a common point and can be processes. Let us show you our System today. 
independently disconnected as needed. 

This allows you to consolidate your harnesses. 


Semi and fully automatic wire and 
@ cable assembly equipment designed 

to significantly reduce installed costs. 

Manufacturing cost savings are realized 
with our unique packaging and automation 
equipment. From operator assisted semi- 
automatic rates (approximately 1,500 
terminations per hr.) to high-speed fully- 
automatic equipment (43,000 terminations 
per hr.) that tests and verifies the reliability of 
every termination. 








* Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550 (Data Products Division) 


* European Headquarters: Aldershot, England, (0252)318221 
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CAD-CAM increases quality and productivity... 
two components of the C-Grid System 

include our new surface mount 

header and two IDT connectors 

inside a common clip. 


Service To The 
Customer... Worldwide 





¢ Northern Asia Headquarters: Tokyo, Japan, 03-478-8777 
* Southeast Asia Headquarters: Jurong Town, Singapore, 65-261-9733 
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The INMOS 256K CMOS DRAM. 





Feel the exhilaration of unparalleled speed. 


INMOS sets performance standards again 
with the new IMS2800 family of second 
generation 256Kx 1 DRAMS. It’s upwardly 
compatible with 64K x 1 and first generation 
206K devices. 

With RAS access times of 60 to 150ns and 
cycle times down to 12ins, the IMS2800 
family maximizes the speed-power benefits 
of CMOS without compromising traditional 
DRAM system costs. 

INMOS continues to lead with an address 
multiplexing scheme that eliminates timing 
constraints while reducing speed loss 
associated with traditional DRAM designs. 
INMOS’ unique 2ns Row Address hold time 
saves 10 to fins in the address multiplexing 
sequence. This, in addition to Static Column 
mode accessing, allows no wait state opera- 
tion with the new generation of fast 32 bit 
microprocessors including Motorola's 68020, 
Intel’s 80386 and our own Transputer T414. 


The IMS2800 from INMOS. Experience 
the speed for yourself. 









RAS 

Read/Write 

Time | Cycle Time 
Part Number] Function Min. 
IMS2800-60* 12ins 





IMS2800-80 
IMS2800-10 


146ns 
176ns 


Column 
. Decode 


Column 
Access | Access | Page Mode 


Time | Time | Cycle Time 
Part Number} Function (Min.) 
IMS2801-60* lins 35ns 


IMS2801-80 | Enhanced | 43ns | 13ns |  46ns 
ims2so1-10 |Pa8eModey een. | iens | 56ns 


Data on Nibble Mode and Extended Serial Mode versions 
available upon request. 


*Contact factory for delivery. 
CIRCLE NO 43 


INMOS, Colorado Springs, 
Colorado, Tel. (303) 630-4000 
Bristol, England, 

Tel. 0272-290-861 

Paris, France, 

Tel. (1) 687-2201 

Munich, Germany, 

Tel. (089) 319-1028. 





When you're ready 
to cool down your 
competiton, call INMOS. 





INMOS, Transputer, and IMS are 
trademarks of the INMOS Group 
of Companies. 
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Norman L Cahners 
1914-1986 


Norman L Cahners, founder and honorary chairman of the Cahners 
Publishing Co, died March 14 after an illness that lasted several 
months. 

Mr Cahners was born in Bangor, ME, in 1914 and was educated at 
Phillips Academy and Harvard College, where he was on the varsity 
football and track teams. 

Mr Cahners began the Cahners Publishing Co in 1946. His first 
magazine, Modern Materials Handling, was based on the knowl- 
edge he had gained as a Navy specialist in cargo-handling opera- 
tions during World War II. 

At the time of his death, his company had grown to be one of the 
largest business publishing companies in the US with 35 specialized 
magazines and numerous newsletters, directories, and buyers 
guides. Mr Cahners was an early proponent of controlled, or 
qualified, circulation. He was among the earliest publishers to use 
full-color printing processes in the editorial pages of business 
magazines. 

Mr Cahners’s most notable contribution to magazine publishing 
was his development of the “niche” concept. He believed that each 
of his magazines had to reach and serve very well-defined groups of 
readers. This concept enables his company to publish several 
different magazines in closely related fields. 

He played a key role in merging the former National Business 
Publications and American Business Publications associations into 
the American Business Press. And in 1984, he received the ABP 
Scroll, the highest award from the American Business Press. Mr 
Cahners was also a founding member and first chairman of the 
International Business Press Associates and served as Chairman of 
the Business Press Advisory Committee on Civil Rights. 

Along with the honorary degrees Mr Cahners received from 
many universities, he received Harvard Business School’s Business 
Statesman Award, which is given annually to the person whose 
leadership and achievements are outstanding in both the business 
world and in the community. 

He was chairman of the board of Boston’s Museum of Science and 
a fellow of the American Academy of Arts & Sciences. An avid 
supporter of higher education, he served as vice chairman, North- 
eastern University; fellow, Brandeis University; and trustee, Colby 
College; and he was a member of the Harvard University Overseers 
Committee on University Resources. 

Mr Cahners was also an active supporter of quality medical care 
and research in Boston hospitals and medical centers, serving as 
overseer, Children’s Hospital and Medical Center; trustee, New 
England Medical Center; and trustee for life, Beth Israel Hospital. 
He also served as member of the corporation for both the Massachu- 
setts General Hospital and Boston’s Affiliated Hospital Center. 
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One standard. Zero defects. 
Signetics makes a stand for unsurpassed quality. 


Some companies talk about defect standards of 500 ppm 
as if they were proud of them. At Signetics, we have a 
different philosophy: One defect is one too many. So we've 
set the standard even higher. 

0 Defects. That’s the standard we've set at Signetics. 
And the warranty for that standard goes like this: When 
you receive parts from us, if you find any defects in the 
lot, we'll take back the whole lot. The reason we can offer 
this warranty is, after 100% testing, we sample every 
lot. And if we find a single defect, that lot doesn’t ship. 

Signetics is absolutely committed to a standard of 0 
defects. We have been for some time, in fact. In 1980, we 
initiated a rigorous 14-point process aimed at preventing 
mistakes — instead of correcting them. Since then, the 
process has evolved until it’s now more than a process; it's 
a state of mind shared by everyone at Signetics. From 
the corner offices to the mail rooms. It’s a state of mind 
marked by a determination to prevent any and all defects. 
By working with you, examining failure rates even as 
they occur in the field, we'll carry zero defects beyond a 
standard, toa reality. So that eventually, there won't be any 
defects to catch. 

You'll find that same commitment to quality throughout 
Signetics. Whether we're designing a chip with a half- 
million bits of memory, meeting delivery schedules, 
double-checking the accuracy of our paperwork, or getting 
your name right when you phone. 

So, while some companies are bragging about a standard 
of 500 defects, Signetics is quietly working its way 
toward zero. And when you put your trust in that kind 
of commitment, you can't lose. 

Find out more. Call 800-227-1817 x 954D toll free, 
and welll send you a brochure that tells you more about 
our quality program. 


One standard. 0, defects. 


Signelics 


a subsidiary of U.S. Philips Corporation 
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This is all you'll 
ever need to use the 
System 488 Instrument 
Control Computer. 


If you need to solve engineering —_ 
problems you want System 488™. 
System 488 is faster than an IBM 
PC/AT® and more powerful and 
flexible than dedicated instrument : 
controllers. System 488 iscom- | 
plete and ready to run when it at- : | 
rives, yet there’s plenty of room 

for future expansion. cc 






Ready To Use 


Finally, an IBM PC/AT® compa 
ible designed for engineering ap- 
plications. System 488 is packed 


with all of the hardware and soft- 
ware you need to meet a tight — 
schedule on a low budget. 


Hardware 


8 MHz 80286 processor Built-in... 


512K RAM 


Serial and parallel ports not 


Floppy disk drive 
IEEE-488 interface 


Mono/color/EGA display interface added On. 


CC] 


Monochrome monitor 


Superkey is a trademark of Borland International. IBM PC/AT is a trademark of IBM. 
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~ Easy To Use 


: System 488 was designed for you. 


Our Co-Operator™ software and 
help windows are included to put 


problem solving information on 
_ your screen at the touch of a key. 


_ High Power, Low Price 
_ System 488 has the power you 


_ need, backed by a technical staff 
that can give you straight answers 
to tough questions. 


The complete system is just 


S80, 
Call today 


a Capital Equipment Corp. 
99 South Bedford St. #107 


Burlington, MA. 01803 
 617)-273-1818 


Software 
MS-DOS and BASIC 


Superkey® 


Full feature wordprocessor 
hp85 graphics emulation 
JEEE-488 applications library 


Co-Operator™ 
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Its unreal! 
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) We've written before on this page (November 14, 1985, and August 9, 1984) 


about products that companies “introduce” long before you can actually get 
your hands on them. These products are, quite literally, unreal. Maybe you 
can buy one eventually, maybe not. Maybe they’ll work as described when 
they finally appear, maybe not. Only one thing is certain: If you try to plug 


\ | one of them into a design of yours, you'll find your design has a hole in it. 


“So what?” the companies say. “Don’t engineers and managers want 
information as early as they can get it? Don’t they want to know what we’ve 
got coming down the road?” | 

Ina word, no. According to 1178 engineers and managers who responded 
to an EDN poll, there is almost no desire to hear about a product unless it’s 
real or “in sight”— available for purchase within the very near future. Our 
survey indicates that 

@ Only 2.6% of engineers and engineering managers want to know 

about a product more than a year before they can buy it. 

@ Only 7.4% want information more than six months before product 

availability. 

@ Only 21.3% want information more than 90 days before availability. 

The message is clear: If you can’t buy it soon, it’s unreal. If you can’t put 
it in your next design, it’s science fiction. 

Frankly, we see far too much science fiction in the technical press. It 
often falls under a heading of “Exclusive,” indicating that the publication in 
which it appears is delivering something that no other publication can. The 
truth is, the publications that adhere to this questionable practice are often 
delivering something that no other publication wants. Although responsible 
publications wait until a product is real before writing about it, these few 
ignore engineers’ wishes and write about it long before it exists. Usually, 
they don’t even let their readers know it isn’t available. Often, and 
incorrectly, they imply that it is available. Then, after deceiving their 
readers, they have the audacity to boast of having the most “exclusive, 
up-to-date” coverage. © 

Briefly stated (again), EDN’s policy is to write about products only when 
they exist or will be available very soon. Occasionally, we make an 
exception for a product, such as a 32-bit microprocessor, that requires a 
long design-in time, but if a product isn’t already available, we let you 
know, according to our best information, when it will be. 

We really don’t have anything against science fiction, provided it’s good 
science fiction. You can find the good stuff in publications such as Analog 
and Isaac Asimov’s Science Fiction Magazine. Don’t look for science fiction 
in EDN, though. We specialize in nonfiction. 


ics toe 


Gary Legg 
Editor 
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Do you have temperatures tha ‘you 


want to detect electronically — 
_and further process, like between , 
-89 and +450°C? | 


Siemens has just the right temper- 
ature sensors for this range, 
NTC thermistors. 


And for the more “normal” range of 
—50 through +150°C there's a. 
choice of two: 

NTC thermistors and silicon 
sensors. 


Both convert temperature changes 
into alterations in resistance that 
are easy to detect electrically. 
Theyre quite different in their tech- 
nology though and their resistance/ 
temperature characteristics are 
fully opposed. 


Temperature sensors compared 





Criterion Silicon NTC thermistor 
Temperature coefficient positive negative 

Linearity linear logarithmic 
Sensitivity 10 to 80 mV/K 50 to 500 mV/K 
Resistance rating (25°C) 2 kohms 1.5 ohms to 1 Mohm 
Temperature range -50 to +150°C —55 to +450°C 





Designs 
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the other. So it 's all the more impo 
tant to know both sensors and their 

features plus all the selection crite- 
ra produced by conditions of use. | 


You'll find the major differences — 


There's a lot more — about the © 


Sensors come in a wide variety of 
packages, as SMDs too; and NTC 
thermistors also as disk types without 
packaging. 


But there are. still applications 
where it’s diffic' 














between the products below. 









product line, selection of designs, 
circuit examples, etc. — 

in an info package that we'll be 
glad to send you. 


Just write Siemens AG, 
Infoservice 12/Z 007, 

Postfach 2348, D-8510 Fiirth, 
West Germany, 

quoting “Temperature sensors’. 








12/Z 007.101 
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REVOLUTION BY 
ANALOG 


Our revolutionary new 12-bit, 5s 
CMOS A/D converter eliminates 
specification compromises. It gives 
you the speed and resolution you need 
without the power, size and cost pen- 
alties of hybrids. 

Made possible by our advanced 
monolithic BiMOS technology, the 
AD7572 features: low 135 mW power 
dissipation; 0.3” 24-pin DIP or 28-pin 
LCC packages; on-chip buried zener 
reference; 90 ns bus access time; and 
a revolutionary price. 

The AD7572 is one of our hundreds 
of innovative data acquisition compo- 
nents, all aimed at making it easier to 
design signal processing subsystems. 

For more information, call your near- 
est Analog Devices, Inc. sales office. 
Analog Devices, Inc.: Austria (222) 
885504; Belgium (3) 237 1672; Den- 
mark (2) 845800; France (1) 4687-34- 
11; Holland (1620) 81500; Israel (052) 
28995; Italy (2) 6883831 (2) 6883832 
(3) 6883833; Japan (3) 263-6826; 
Sweden (8) 282740; Switzerland (22) 
3157 60; United Kingdom (01) 9410- 
466; West Germany (89) 570050. 


ANALOG 
DEVICES 
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_ ANEW 
WORLD-CLASS 
MODEM FAMILY 





Leaving the other SINGLE CHIP modems far behind. 


Silicon Systems now leaps far ahead of all the using the same software, and you can take 
breakthrough claims of lesser chips with the advantage of the industry’s only no-penalty 
only family of modem IC’s with “upward design —upward-design feature in modem IC’s. 
capability?’ This new SSI modem family covers 

the entire Bell and CCITT range of full-duplex Here’s the bottom line to the user. 
split-band modem standards, from 300 to 2400 Here are just a few of the benefits of incor- 
bits per second—and out-performs the compe- porating this family of IC modems into 
tition. Now you can design your system hardware your products: 

and software with this family in mind and enjoy ¢ Affords field upgradeability 


the benefits of total compatibility between the e Family hardware/software compatibility 
three major single-chip modem IC’s—the SSI e Preserves hardware/software design 
K212, the SSI K222, and the SSI K224. investments 

: e Helps user get products to market faster 


Start with the K212 and move up to the Reduces user’s inventory and design 

K222 or K224. documentation requirements 

The SSI K212 is the finest Bell 212A one-chip e Basic feature sets available in firmware 
modem available today. It ties directly into such e Demo boards available for characterization 
microprocessors as the 80C51 through a stan- 

dard bus, without requiring a special controller Here's how to get started. 


chip. And if you are anticipating the need for a Call Silicon Systems now. Let us help you put 
V.22/V.21 1200 bps modem IC or a V.22 bis the industry’s finest family of standard modem 
2400 bps, the SSI K222 or the SSI K224 will IC’s to work for you. 


meet your needs. Design in an SSI K212 now 
and plug in an SSI K222 or a K224 later. Plug Silicon Systems, 14351 Myford Road, ‘Tustin, 
it into the same holes in the same hardware CA 92680, (714) 731-7110,Ext. 595. 
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INNOVATORS IN J INTEGRATION 


For Product Information Circle no. 16 For Career Information Circle no. 17 


wet a Calculator that has no equal. 


Get an HP-41. and peripherals like additional memory, printer: 
So advanced, it doesn’t need an Mass storage devices. 

“equals” key. So extremely simple to use, The HP-41’s quality also has no equal. That’s s- 

you'll be quickly solving the most diffi- thing you can see. Even feel. Right down to the tc 





t electronic design and analysis problems. of the keys. They’re designed to prevent double e 
The HP-41 has over 2,500 software programs to So you won't enter more than one number at a tir 
oose from. More than any other calculator Also avail- And there are two HP-41s to choose from.The 


‘le are plug-in application pacs. They allow youto 41CVor the extended capabilities of the HP-41C} 
sily handle things like complex number operations, So call (800) FOR-HPPC toll-free. Ask for D 
twork analysis and fourier series. And four ports 215C.We'll instantly give you the name of a calcul 
ve you the ability to add a variety of enhancements _ dealer who has no equal. | 
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Process techniques promise price cuts 


for plasma- and EL-display drivers 


J D Mosley, Texas Editor 


Although flat-panel plasma and 
electroluminescent (EL) displays 
offer significant size and weight ad- 
vantages over conventional CRTs, 
the cost of these displays—signifi- 


cantly influenced by today’s driver’ 


technology—has kept them from 
posing a serious challenge to the 
firm hold that CRTs now have on 
the display market. The high-volt- 
age, expensive chips that drive plas- 
ma and EL displays constitute 25% 
to 40% of the total display cost. 
Prices are dropping rapidly in the 
display-driver market, however, as 
manufacturers improve their re- 
spective design technologies. 


10V input and 200V output 


Plasma and EL displays are flat- 
panel displays that operate at rela- 
tively high voltage levels compared 
with the 5 to 12V logic inputs that 
drive them. Plasma-display drivers 
frequently handle 100V outputs, 
while EL drivers may control out- 
put voltages reaching 250V. 

These typical voltage ranges are 
not rigidly applicable, however. As 
display manufacturers work to re- 
duce the voltage requirements of 
their products, it’s not uncommon to 
find drivers that were designed for 
plasma displays now being used to 
control low-voltage EL screens. 
And because you can multiplex a 
few high-voltage drivers to control a 
display surface that would normally 
require many lower-voltage drivers, 
it isn’t unheard of to use EL drivers 
for plasma displays. 

Basically, both EL and plasma 
drivers convert a low-voltage serial- 
data input into a high-voltage paral- 
lel display output (see box, “Flat- 
panel structures and_ their 


EDN May 1, 1986 





This 100V, 32-channel ac plasma display driver from Texas Instruments comes in a 44-pin 
plastic leaded chip carrier and offers an extended operating range of —40 to 85°C for 


automotive applications. 





operation”). Drivers with 16 or 32 
output lines or channels are com- 
mon, although Supertex has been 
marketing 64-channel display driv- 
ers since 1984. To control large dis- 
plays, you must multiplex several 
drivers. For example, a typical 25- 
line x 80-character computer display 
accommodating 6%x8-pixel charac- 
ters has 480 column channels and 
200 row channels; you would need 30 
16-output column drivers and 18 16- 
output row drivers for such a dis- 
play. 

In 1983, only three companies of- 
fered high-voltage display drivers: 
Texas Instruments, Supertex, and 
Sharp. Today, Siliconix and 
Sprague offer compatible versions 


of many of these drivers, and the 
more established companies are 
broadening their product lines. One 
company, Telmos, offers custom de- 
vices for output voltages in the 
neighborhood of 400V. 

Almost every company that now 
produces plasma and EL drivers 
bases its products on a different 
technology from the others. And 
each seems convinced that its way is 
the key to successful price competi- 
tion against the 30-year-old CRT. 


Process yields durable parts 


Sprague Electric Co developed 
the BiMOS II method for fabricat- 
ing high-voltage display drivers 
from a bipolar process. BiMOS II 
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combines CMOS low-level input 
logic, open-drain or totem-pole dou- 
ble-diffused MOS (DMOS) output 
circuits, and bipolar source drivers. 
Although the use of bipolar devices 


gives these driver chips higher cur- 


rent ratings than commonly found in 
this market, the company views this 
fact as inconsequential where per- 
formance is concerned. As a benefit, 





ee. nd pastas pee 
voltage, active displays off 
| (VE) displays are also activ 
; but Hons: re ‘eee used ; 


ROW DRIVER 





COMPOSITE 
ROW DRIVE 
200V 


Fig A—The element i in this EL oe cireuit = like a ore r, the row dri ver behaves like an open-drain switch, and the column 
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across saci element: To illumin oe. an alot 
_ must apply successive, enere mority vol 


the BiMOS II process offers a built- 
in measure of safety to prevent chip 
destruction. All-MOS drivers can 
self-destruct if you remove the low- 
voltage power supply from the driv- 
er before disconnecting its high- 
voltage supply; the BiMOS II 
process yields devices that are less 
susceptible to such problems. 
Sprague’s recently introduced 


THIN-FILM EL 
ELEMENT 


200V 







6-MHz EL-display row drivers, the 
UNC-5851/5852, and 7.5-MHz col- 
umn drivers, the UNC-5853/5854, 


serve as alternatives to Texas In- 


struments’ familiar 32-channel 
SN75551/2/3/4 chip set. The 
Sprague row drivers have an output 
voltage rating of 225V and sink as 
much as 120 mA. The column driv- 
ers furnish a 60 or 80V breakdown 
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voltage and sink or source as much 
as 25 mA. You can order these chips 
in 40-pin DIPs with 0.6-in. row spac- 
ing, or in plastic 44-lead chip carri- 
ers with J-lead bends for surface 
mounting. They cost $4.80 in 1000- 
piece quantities, or $3.40 in quanti- 
ties of 100,000. 

Texas Instruments also uses bipo- 
lar switches in its driver designs, 


er’s —140V and the element receives an illuminat- 


ing —200V. 


Plasma displays come in ac and de versions. The 
de displays are driven rather like CRTs: You use 
electrons to excite directly the phosphors used in 
the display screen. In contrast, to drive an ac 
plasma display, you must develop an X-Y matrix of 
driver lines similar to the previously discussed EL 
driver matrix. The row and column drivers in an 
ac plasma display can be identical chips—totem- 
pole switches, for example—unlike the distinctly 
different EL row and column drivers. 

The waveforms you must generate to turn on 
and turn off an ac plasma element are more com- — 
plex than the simple additive activity that provides 
EL display logic. Both the row driver and the 
column driver for an ac plasma display can have 
the same voltage inputs. The column driver is tied 


but unlike Sprague’s technique, TI’s 
BIDFET process derives from the 
company’s work with CMOS circuit- 
ry. BIDFET is a high-voltage tech- 
nology that integrates npn and pnp 
bipolar, CMOS, DMOS, and JFET 
transistor devices on the same mon- 
olithic substrate. 

The CMOS circuitry forms the 
drivers’ LSI input logic, which op- 


them off. 


ROW DRIVER 


BULK-SUSTAIN 
WAVE 


Lp 


0 TO 110V 





AC PLASMA 
ELEMENT 








erates from supply voltages to 18V. 
DMOS transistor structures allow 
output voltages as high as 250V and 
breakdown voltages in excess of 
300V. For displays with lower volt- 
age requirements, bipolar npn 
structures provide outputs to 70V 
while using about one-fifth of the die 
area that a DMOS transistor would 
occupy. 


2 ———— 


to ground, while the row-driver input floats on a 
square wave called a bulk-sustain wave (Fig B). 
To illustrate, assume a 90V input on both the 
row and column drivers, and a OV to 110V square 
wave for the bulk-sustain wave. Timing is critical; 
you must apply a certain sequence of row and 
column driver pulses, timed in a particular man- 
ner, to toggle a display element. The instantaneous 
sum of the three driver voltages creates the func- 
tional waveforms. One waveform will turn ele- 
ments on, and a different waveform will turn 


Once an element is lit, it stays lit until you apply. 
the correct functional waveform that turns it off. 
This feature and the lower supply voltages re- 
quired for an ac plasma display reduce the com- 
plexity of the display’s driver circuitry compared 
with EL and de plasma driver circuitry. 


COLUMN DRIVER 





Fig B—The driver for an ac plasma display uses more complex waveforms than does an EL-display driver. Both the row driver and 
the column driver can have the same voltage inputs, but the row-driver input floats on a square wave called a bulk-sustain wave. 
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Measuring only 65 in. on eae side, this 64-channel display driver in an 84-lead gull-wing 
quad package from Supertex occupies about the same area as a standard 44-lead, 32-channel 


driver. 





TI employs BIDFET technology 
in all of its high-voltage driver cir- 
cuits. It’s a mature technology that 
has a high production yield, which 
translates into a cost-competitive 
line of products. Although critics of 


the BIDFET process argue that re-. 


placing TI’s bipolar devices with 
MOS circuits would dramatically in- 
crease driver efficiency and reduce 
heat dissipation, the company notes 
that bipolar transistors offer superi- 
or current-handling capability per 
unit of silicon area. Furthermore, as 
in Sprague’s BiMOS II circuits, the 
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bipolar structures are generally un- 
affected by input conditions that can 
damage some MOS circuits. 

In December of 1985, TI intro- 
duced its SN75557/SN75558 EL 
driver chips. Unlike most EL row 
drivers, which boast 200V or great- 
er voltage outputs and current lim- 
its of 100 mA or less, the TI chips 
provide 100V outputs and sink 300 
mA. Originally built according to 
the specifications of a particular dis- 
play, TI decided to offer the chips 
on the open market. 

The high-current outputs of these 


- act the fol gn Phe, or circle ‘Na appro- yi 
. Pee) numbers ¢ on. n the Information Retrieval Service card. 


_. Telmos Inc 
_ 740 Kifer Rd 
Sunnyvale, CA 94086 
(408) 732-4882 
_ Circle No 724 


_ Texas instrament: Ine 
Box 202129 | 

_ Dallas, TX (5220 
(214) 995-2481 
Circle No 725 





32-bit drivers give you more power 
for multiplexing channels to drive 
large EL displays. The output se- 
quence of the SN75558 is the re- 
verse of the SN75557 for ease in 
laying out pe boards. Each chip has 
a 32-bit shift register, 32 AND 
gates, and 32 output OR gates. A 
serial-data output pin allows you to 
cascade drivers for use with large 
displays. These chips only come in 
44-pin plastic leaded chip carriers. 
They operate over the 0 to 70°C 
temperature range, or over an ex- 
tended range of —40 to +85°C for 
automotive applications. Each costs 
$6.96 (100). 

Another recent introduction is 
TI’s 32-channel 100V ac plasma dis- 
play drivers, the SN75508 and 
SN75509. These parts share identi- 
cal specs, but the pinouts dictate 
very different wiring techniques 
from those previously noted for the 
SN75557/SN75558 ‘chip set. The 
chips come in 44-pin plastic leaded 
chip carriers, offer an extended 
operating range of —40 to 85°C, and 
cost $11.68 (100). 


All-MOS junction isolation 


The junction-isolation process 
used in Supertex’s line of high-volt- 
age display drivers employs silicon- 
gate CMOS input logic and comple- 
mentary DMOS output switches, 
built on an epitaxial layer grown 
from the chip’s substrate. The re- 
sulting IC features p— diffusion re- 
gions that surround lightly doped n 
wells. Row drivers have outputs 
that are open-drain switches, sink- 
ing current through the IC’s n chan- 
nels. The outputs of the column 
drivers are push-pull devices that 
use p channels for sourcing current 
and n channels for sinking it. This 
ability to provide MOS switches for 
both the sourcing and the sinking 
functions allows the resulting de- 
vices to reach higher switching 
speeds, achieve wider voltage han- 
dling capability, and consume about 
half the power of similar BIDFET 
drivers. 

Supertex began its research into 
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“The combination of creative program development 
and innovative technology is a valuable customer asset.” 


S309 V2 


Dr. Donald Jaquiss 
Manager, Marketing Technology Department 
“Creativity in program development coupled with our dedication to 
technology innovation provides GE Plastics’ customers with a unique 
partnership for growth. 


Our technology thrust is always directed by our customers needs. 
Starting with new product development, it also extends to the 
interactive technologies of design, processing and tooling. This 
integrated system assures that our customers get the optimal combi- 
nation of product and performance for their applications. 


GE technical people are involved with customers right from the earliest 
concept stage to define exact performance criteria. We then apply our 
product expertise to develop the resin with a matching property profile. 

To assure trouble-free performance, we perform extensive testing on both 
product and process. As necessary, We secure agency approvals for Our 
material, and also assist customers in gaining device recognition. In addition, 
we work up front with converters to optimize both the process and the tool. 
The combination of creative program development and innovative technology 
is a valuable customer asset.” 


Start a dialogue with GE Plastics. 

Call toll free (800) 845-0600 from 
anywhere in the U.S. or Canada and 
request our Technology Brochure. 

It’s the first step in putting GE Plastics’ 
program development to work for you. 
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Fig 1—The HV01 is the only high-voltage 
display driver with 16-level gray-shading. 
When using the Supertex part, you control 
the intensity of a pixel’s illumination by 
altering inputs IN4 through INp (a) accord- 
ing to the values given in the truth table 
(b). 





junction isolation in 1980, and it 
currently offers 16-, 32-, and 64- 
channel plasma and EL drivers 
based on this technology. The 
HV0O1, one of the company’s first 
EL-display drivers, remains the 
only driver IC on the market that 
offers gray-level intensity modula- 
tion (Fig 1). It costs $37.21 (1000). 

In an effort to offer a denser 
chip—and perhaps to match the 
area occupied by TI’s 32-channel 
drivers—Supertex introduced a 
0.65-in’, 64-channel, 84-lead EL 
driver during the last quarter of 
1985, priced at $15.70 (1000). Now 
the first quarter of 1986 finds 
Supertex offering sample quantities 
of a 32-channel EL chip set that can 
fit in the area occupied by a compa- 
rable set of TI driver chips. Target 
pricing for commercial-grade driv- 
ers in plastic, J-leaded surface- 
mount packages is under $4; hi-rel, 


62 


SHIFT LOAD/ | | COUNT y 
CLK COUNT CLK pis 





oS 
Fe 


ANALOG DRIVER 





| 





O HGND 

















SHADE # IN IN, IN. IN 

16 1 0 0 1 : BRIGHTEST 

15 1 : 1 0 1 

14 1 1 1 1 
a: ee ee ree 
Ss Oe oer Es 
1 ee gee 
ae. ORS eee 
oo or 
We. LB 6: Bea ees 
7 ee 
6 ee ee 
Ss eS ee ee 

4 0 1 0 0 

3 0 0 1 "0 

2 0 0 0 1 

1 0 0 0 0 


DIMMEST 
YT CIMMEST 





hermetically sealed drivers cost less 
than $40 in OEM quantities. 


Self isolation: one layer less 


Supertex simplified the BIDFET 
process by eliminating bipolar de- 
vices and creating an all-MOS part. 
In turn, Siliconix Inc’s self-isolation 
process is a simplification of junc- 
tion isolation. As in a junction-isola- 
tion display driver, Siliconix uses 
CMOS inputs and DMOS outputs in 
its EL-driver chip set. Performance 
differences between the two techno- 
logies are difficult to ascertain. 





The self-isolation process does, 
however, eliminate the epitaxial 
layer that lies above the substrate in 
junction-isolation devices. This sim- 
plification reduces the number of 
mask-processing steps by one. The 
absence of the epitaxial layer also 
changes the structure of the devices 
on the chip: n— wells contain p- 
channel MOSFETs (PMOS), while 
the p— substrate itself helps com- 
pose n-channel DMOS transistors. 

Because the self-isolation process 
is a relatively new technology in the 
high-voltage-driver area, it will 
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o, Is There a Real ASIC 
econd Source Setup in the Picture? 





(Hint: Raytheon’s RL7000 and LSI Logic’s LL7000 are like . . .) 


There’s been a lot of wishful thinking 
about an active, genuine, semi-custom 
logic array second source. For very 
good reasons, but without a very 
good solution. Now, the right people, 
technology, and systems have been 
brought together. Raytheon and LSI 
Logic. It’s happening. 


(1) Complete and identical: Long term 
maintenance and bilateral updates of 
well-known LDS™ front and back 
end software. The same methodology. 
The same libraries, logic design, 
physical design, testing. Identical. 


LL7000 and LDS are trademarks of LSI Logic Corp. 
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0 The Right Product: According to 
the marketplace, 7000 Series is the 
leading choice in 2-micron HCMOS 
logic. Now, with a full-on second 
source, 7000 Series is the ASIC 
standard. 


C1 It’s Happening: Raytheon has over 
ten years of logic array experience. 
LSI Logic has over five. Real time, in 
the market, with real products. 


OC Now: You ought to can the apples 


and oranges routine. Call Raytheon 
for a real ASIC matchup. 


CIRCLE NO 135 


Raytheon Company 
Semiconductor Division 

350 Ellis Street 

Mountain View, CA 94039-7016 
(415) 966-7716 


Access to the right technology 
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Fig 2—To show the logic differences between row drivers (a) and column drivers (b), these 
block diagrams of Siliconix driver chips illustrate the added bank of data latches and level 
shifters in the column driver, the open-drain row-driver outputs, and the push-pull column- 
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take time for production runs to 
attain a high yield. Still, Siliconix 
believes that the process, by elimi- 
nating one mask-processing step, 
will eventually lead to lower manu- 
facturing costs. : 

Siliconix introduced its EL driv- 
ers during the last quarter of 1985. 
The S19551 and SI9552 EL row 
drivers and S19558, S19554, SI9555, 
and S19556 EL column drivers are 
pin compatible with TI’s SN75551/2/ 
3/4/5/6 EL-driver chip set. But be- 
cause the Siliconix chips are based 
on self-isolation technology, they 
offer faster performance, greater 
drive capability, and lower power 
consumption than the BIDFET- 
based chips. 

The 32-channel Siliconix row driv- 
ers have a 4-MHz, 32-bit shift regis- 
ter and 82 open-drain DMOS output 
devices rated at 225V and 80 mA. 
The column drivers have a 10-MHz, 
32-bit shift register, a 32-bit latch, 
and 32 totem-pole outputs (Fig 2). 
The outputs are rated at 60 or 90V 
and sink or source as much as 15 
mA. If the standard 0 to 70°C temp- 
erature range isn’t adequate, you | 
can specify a military range of —55 
to 125°C. The devices are available 
in ceramic, 44-pin, J-lead packages, 
in 44-pin plastic leaded chip carri- 
ers, or in chip form for tab bonding. 
Prices range from $5.40 to $29.02 
(1000). 


Its own best customer 


Sharp Electronics Corp got into 
the display-driver business because 
the calculators and instruments it 
manufactures have displays—typi- 
cally of the liquid-crystal and LED 
variety. However, the company 
does produce an EL driver that’s 
been around for years. The LZ- 
1032AM is a 82-channel driver 
housed in a 42-pin DIP. The 4-MHz 
LZ-1032AM accepts an input-volt- 
age range of —0.4 to +7V and deliv- 
ers an output-voltage range of —0.4 
to +800V. The chip specs a current- 
drive capacity of 45 mA and an 
operating temperature range of —20 
to +70°C. It costs $48.97 (100). 
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The all-important high-spe 
Will latch-up cause burn-out? 


With Philips high-speed CMOS 
(HCMOS) logic ICs, the answer’s no. 


Because they’ re free from latch-up. 


What causes latch-up? 

Latch-up occurs when SCRs (formed by 
parasitic bipolar transistors found in all 
CMOS structures) are triggered by current 
transients arising from over-voltage at the 
input, output or supply pins, or by 
ringing on the signal pins. The resulting 
short-circuit across the supply rails causes 
excessive current and inevitably destruc- 
tive power dissipation. 


Typical breakdown occurs at Voc = 22 V, Icg = 5,5 MA. 


i 


; 
Hy 


rhea sentences ramets 
Net ete ape: 


Curve tracer display from latch-up test 
with excess supply voltage. At no time did 
latch-up occur in the Philips HCMOS IC, since 
the supply voltage snaps back to 13 Vi 


How is it overcome? 

We prevent any current injection into the 
SCR structures by growing an epitaxial 
layer on a very low-resistivity substrate. 
And by using unique design and process 
parameters to minimize the gain of the 
parasitic transistors, we achieved complete 
latch-up immunity. No burn-out. 

So you improve system perform- 
ance, and by eliminating additional 
components to protect against latch-up 
you not only cut component costs but 

also optimise system speed. 


Australia: Artarmon, Jel. (02) 4393322. Austria: Wien, 
Tel. 629111. Belgium: Bruxelles, Tel. (02) 2427400. 
Brazil: Sao Paulo, Tel. (011) 211-2600. Denmark: 
Copenhagen, Tel. (01) 541133. Finland: Helsinki, Tel. 
17271. France: Paris, Tel. (1) 433 88000. Germany: 


Hamburg, Tel. (040) 3296-0. Greece: Athens, Tel. (1) © 


9215311. Hong Kong: Kwai Chung, Tel. (0) - 245121. 


RCA is an alternate source for Philips HCMOS ICs. 
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_Tel. (03) 230-1521. Korea (Republic of): 
_ Tel. (040) 793333. Norway: Osio, Tel. 680200. 
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And you 
gain reliability. With a 
product that will not fail during 
system test. Or in the field. 


Harsh environments? 

Even in noisy, high-temperature environ- 
ments such as automotive and industrial 
applications, Philips HCMOS logic goes 
on working. And you get exceptional 
noise immunity because the input 
switching levels of 74HC/HCU circuits 
are 30% and 70% of the supply voltage. 
Moreover, the whole Philips 74HC/ 
HCT/HCU family has a standard 
temperature range from —40 to +125 °C, 
India: Bombay, Tel. (22) 4930311. Ireland: Dublin, 

Tel. 693355. Italy: Milano, Tel. 2-6752.1. Japan: Tokyo, 


Want to know more? Then call 
your local Philips organisation (see below). 
We’re on-hand with full technical 
support and documentation. Including a 
Designer’s Guide with all the answers to 
your all-important questions about 


HCMOS. 
AAAs @ The name is Philips 
H CMS The product is HCMOS 


aaa 


Switzerland: Zurich, Tel. (01) 4882211. Taiwan: Taipei, 
Tel. (02) 7120500. United Kingdom: London, 
Tel. (01) 5806633. United States: Sunnyvale, 
Tel. (408) 991 2000. For countries not listed contact: 
Philips Electronic Components and Materials Division 

— 5600 MD Eindhoven, The Netherlands. 
Tel. + 31 40 72 33 04. 


Seoul, Tel. (2) 794.5011. Netherlands: Eindhoven, 
Singapore: Singapore, Tel. 3502000. Spain: Barcelona, 









Cost-effective Functional Testing 
for PCB’s and Hybrid Microcircuits 


Sod Performance Functional ATE: @ UNIX multi-tasking, multi-user 
day, it is possible to achieve operating system 

real- Lie. < ‘ fynamic functional test on @ Guided probe fault isolation 

complex circuits without sacrificing @ Digital “learn” mode 

performance and, perhaps most Whatsmore ... 


f ELFAB offers standard features that 


are options on other systems. Remote 


ITD sears within the cost constraints of 


low to moderate volt ume manufacturers 


This is realizab s eoniaunne ELFABS system support is achieved via modern 
SM2t 070 Func onal Test System in for diagnostics and applications 
accordance with your specific needs. assistance. One year unconditional 


SM2070 Features: system warranty underscores inherent 
@ 10 MHz digital data rate reliability. Logic and fault simulator to aid 
@ Full ly Frege ammable digital and in the reduction of test program 
analog pins generation time. 
Bidire ional TTL pins Low Cost ATE: 
Fully formattable drivers Don't be trapped by overly expensive 
Jesc pbsthabort é timing phases functional test systems on the one 

00 MHz BW analog switching hand, or the restrictive performance of 
aialie bench-top testers on the other. Our goal 
® |EEE-488 GPIB control is to provide you with the best possible 
e DC parametric measurement test system for the least possible cost. 
@ Microprocessor emulation Call ELFAB today! 



























UPDATE 


For specialized applications that 
require driver output voltages 
greater than 400V, Telmos Ine’s die- 
lectric-isolation process is most suit- 
able. Using a glass well between 
each component and the substrate, 
this process offers excellent isola- 
tion—ie, each active component in 
effect has its own surge protector. 
During normal operation, these 
components behave like typical row 
and column drivers. But if excessive 
avalanche current begins to flow— 
as in a shorted load condition—the 
dielectric isolation produces a cur- 
rent-clamping effect. 

The dielectric isolation process 
also lets you create high-voltage 
CMOS circuits. You can make such 
circuits using junction- or self-isola- 
tion technologies, because the sub- 
strate is common to all the compo- 
nents in the device. Furthermore, 
this process allows you to define 
variations in ground. 

Telmos’s driver chips are custom 
products, requiring approximately a 
year of development and manufac- 
turing time, combined with the 
monetary expense associated with 
custom-made ICs. However, each 
driver can switch a maximum of 
450V, and you can stack them to 
double your voltage capacity. EDN 
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1. Travis, Bill, “High-voltage driver 
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There’s an irresistible force in 
today’s high-performance CMOS logic 
market: 

FACT, Fairchild Advanced CMOS 
Technology. The standard by which 
every competing technology will come 
to be judged. From the same company 
that brought you the industry-standard 
in Advanced Schottky: FAST.™ 

The FACT family provides the 
highest performance available through- 
out the industry. In a comprehensive, 
growing line of high speed, ultra-low- 
power devices that does more than just 
replace your old standards — LS, ALS, 
and HC/HCT. 

FACT makes them obsolete. 


Some facts you can’t ignore. 

The FACT family is manufactured 
with the Fairchild 1.2 micron process, 
resulting in the industry’s fastest 
CMOS logic circuits available. In fact, 
they far exceed the internal gate delays 
of every other CMOS logic puny 


currently being used. 
Noise 
immunity 
HC/HCT FACT 
0.8/1.25 V 1.25/1.25 V 


mane 


ALS 
0.4/0.7 V 





LS 
0.3/0.7 V 





And power consumption? 

FACT ICs feature the lowest, drawing 
two to three orders less power than 
equivalent LS or ALS devices — typi- 
cally 50 uW/gate. 

FACT parts boast a high DC 
output drive at 24mA, and specify 
dynamic output currents to guarantee 
low impedance transmission line 
driving. Eliminating the need for 
external or additional buffering in such 
applications. 

FACT devices also feature high- 
speed propagation delays for perform- 
ance upgrades. High noise immunity 
and excellent latch-up immunity for 
higher system reliability. A broad 
commercial (—-40°C to + 85°C) tem- 
perature range. And compatibility 
with all competing technologies. 


Get the FACTs FAST. 

Another FACT worth consider- 
ing: FACT’s ACT devices are directly 
compatible with our FAST family. 
Making system performance upgrades 


Output 
Drive 


FACT 
+24mA 


faster and easier than ever before. 

The FACT product line features 
over 85 functions. Including gates, 
flip-flops, multiplexers, registers, 
buffers, multipliers, even gate arrays — 
with LSI functions and standard cells 
on the way. 

For more information, call The 
Fairchild Customer a 
Information 
Center at 
1-800-554-4443. 

We'll give 
you the facts on 
the new industry standard. So you can 
say good-bye to some old ones. 


©1986 Fairchild Semiconductor Corporation. FAST (Fairchild 
Advanced Schottky TTL) and the FACT (Fairchild Advanced 
CMOS Technology) logo are trademarks of Fairchild Semiconductor 
Corporation. Ad packet code: C08 
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There's only one signal generator 
that’ abetter value than the 6060A. 


The new 6060B. 


SLOT EVA ISTHE URDU RON Re RH OHO EEE NSA 


iGNAL GENERATOR: 10 ! 


the new 6060B by its specifications. 

When we introduced the 6060A, it was 
without a doubt the best signal generator 
value on the market. With its unique architec- 
ture, this fully programmable synthesized RF 
signal generator offered the RF industry the 
performance it needed for design, testing and 
maintenance applications. Yet it was priced 
well below other generators in its class. 

The new 60608 takes this remarkable 
Signal generator another major step ahead. 
New wider frequency range. 

The 6060B has an even wider output fre- 
quency range. Low end coverage is extended 
to 10KHz for VLF and LF applications and still 
maintains the capability to output frequencies 
up to 1050MHz. 















Price, features and performance. Judge Better residual FM and amplitude 


accuracy. 

Guaranteed amplitude accuracy is now 
+1.0dB from +13dBm to —127dBm, im- 
proved from +1.5dB. You can rely on precise 
amplitude control across the frequency range. 

Residual FM performance specification has 
been improved by better than 30% in all 
bands. It is now guaranteed less than 10Hz 
rms (.3 to 3KHz) at 500MHz. 

Three options now included standard. 

We've added three popular options to the 
Standard 6060B model for much less than 
youd pay for each separately. Now standard 
are: Non-Volatile Memory that can store 50 
instrument settings up to two years without 
power, Reverse Power Protection, and Sub- 
Harmonic External Reference input. 


*Suggested U.S. price only 





Good news on the bottom line. 

Although we've boosted performance and 
Standard features, the 60608 is still priced at a 
modest $4995.* We think that makes it an 
unbeatable value in general purpose signal 
generators. Second to none. 

For more information about the 60608, call 
1-800-426-0361 or contact your local Fluke 
Sales Engineer or Representative. 


Fluke 6060B 


Frequency range 
Amplitude range 


10KHz— 1050MHz 
+13dBm to —127dBm 














Accuracy +1.0dB 
Harmonics <—30dBc 
Spurious <—60dBc 
Modulation AM/FM 





IEEE-488 Interface, opt. 488 switch speed <100 ms, typ. 


FLUKE 
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IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.O. Box C9090, M/S 2500, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 
EUROPEAN HEADQUARTERS: Fluke (Holland) BV., P.0. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 
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Analog testing 


and PC hosts boost 


the capabilities of Winchester disk testers 


Steven H Leibson, 
Southwestern Editor 


Employing such techniques as ana- 
log testing and PC hosting, the lat- 
est Winchester disk-drive testers 
offer improved test times and better 
performance than did earlier mod- 
els. For high-capacity Winchester 
drives, for example, testers that 
perform analog surface testing can 
drastically reduce test times over 
those offered by digital testers. At 
the same time, these analog testers 
give you greater confidence of find- 
ing flawed tracks. Further, many 
testers now use personal computers 
as hosts, which greatly improves 
both the testers’ user interface and 
their data-logging abilities. Some 
new testers can even help you 
debug your hard-disk subsystem 
and fine tune it for maximum per- 
formance. 

Testers that perform window- 
margin testing take the clock and 
data signals from the drive and then 
skew the clock forward and back- 
ward in time, trying to force the 
data pulse outside the data window. 
Such a test evaluates the perfor- 
mance of a drive’s read channel— 
including media, heads, and read 
circuitry—and provides a pass/fail 
indication. If the data pulses fall 
within the effectively reduced win- 
dow, they pass; if they fall outside 
the window, they fail. 

Phase-margin testing is similar to 
window-margin testing, except that 
a tester that performs phase-margin 
testing doesn’t skew the clock. In- 
stead, it measures the actual devia- 
tion of each data pulse from the 
theoretical center of the data win- 
dow. The tester uses information 
from this test to create a histogram 
of phase deviation for the disk drive; 
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A PC supplies the user interface and data-logging capability for eight Model 506 Winchester 
disk drive analyzers from KJ Instruments. 


the histogram gives an indication of 
the built-in margin. _ 

The classical method of surface 
scanning (or defect mapping) is to 
perform several digital write/read 
cycles on every track. By varying 
the data pattern written and rely- 
ing on the inherent positional varia- 
tion that occurs when the same 
track is written repeatedly, disk- 
drive analyzers can generate flaw 
maps. | 

The number of passes per track 
you choose to make with a digital 
surface scan depends on the confi- 
dence level you require of the test. 
Most testers are programmable— 
that is, they let you specify passes 
per track. 

Testers that use digital readback 
to identify flaws rely on reading a 


pattern previously written on the 
disk media, so they actually test 
only the points where flux transi- 
tions occur on a track. You can at- 
tempt to maximize test coverage by 
using multiple passes and varied 
data patterns, but no matter how 
many times you write data patterns 
on a track, you won't be able to 
ensure that you’ve tested every spot 
on every track. Furthermore, al- 
though these multiple-pass tests 
take only 15 minutes for a 5M- or 
10M-byte disk, they can take many 
hours for a Winchester disk drive 
with a capacity of several hundred 
megabytes. 

Testers that perform analog sur- 
face scans, however, can create a 
flaw map for large-capacity hard- 
disk drives in a much shorter peri- 
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What is the traffic loading of your Ethernet? Whois involved in data exchange? 





he LAS and its Ethernet Test Probe make 
or network transparent. 
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® Disassembled aISey of data 
traffic 
@ Selective collection (e. g.t user 
addresses only) _ 
% @ Automatic generation and 
2 testing of CRC word 
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@ Measurement of aes transfer Network simulation 
timing: @ Data terminal testing 
@ Measurement of traffic loading | without network 
by means of histogram display 
Transceiver 
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i Z ROHDE & SCHWARZ ' LOGIC ANALYSIS SYSTEM - LAS . S44.4010.02 
The LAS — not only a 
powerful tool for logic 
analysis but also ideal 
for LAN testing. 
~ Ask for the detailed Info LAS-Z23 
Ethernet 


Is the response of your data terminals correct? 


Rohde& Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

_ Federal Republic of Germany 


Faer 0 780i ROHDE & SCHWARZ 
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Fig 1—Large media flaws cause signal loss over several bits (a) 
and can easily be detected with digital write/read or missing-pulse 
tests. Flaws smaller than one bit, however, can have various effects, 
such as slight signal loss (b, top trace) or an extra peak (e, top trace) 


od. Besides reducing rewrite cycles, 
these analog testers give you great- 
er confidence of covering every spot 
on every track. Analog testers gen- 
erally perform two tests: a missing- 
pulse test and an extra-pulse test. 

The missing-pulse test uses an 
analog instead of a digital read chan- 
nel to read back a written pattern. 
By measuring pulse height and com- 
paring it to the average, you can 
discover flaws that a digital tester 
might miss. Note, however, that 
unless the drive has a special analog 
interface, you can’t use its standard 
interface connectors to connect the 
drive to the tester. Instead, you 
must attach special analog probes to 
the appropriate nodes on the drive’s 
electronics board so that the tester 
can sense the analog signals. 

Testers that use the analog- 
readback technique look at the sig- 
nal directly from the head amplifier 
and seek a pulse with too low an 
amplitude. Typically, these testers 
use a threshold of 80% of the track’s 
average pulse-amplitude height to 
look for flaws. In contrast, testers 
using digital readback look at the 
data signal at a drive’s digital inter- 
face and rely on the drive electron- 
ics to take analog signals from the 
head and convert them to digital 
signals. The drive electronics try to 
make all pulses look good at the 
interface, thus masking some poorly 
shaped pulses. 

Although the missing-pulse test 
ean find flaws that digital tech- 
niques miss, it still relies on a previ- 
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ously written pattern. Like a digital 
tester, therefore, an analog tester 
using a missing-pulse test can test 
the disk only where magnetic-flux 
changes reside. 

Unlike window-margin, phase- 
margin, and missing-pulse testing, 
however, extra-pulse_ testing 
doesn’t read back written patterns. 
Using the extra-pulse technique, a 
tester first de-erases a track and 
then tries to read a signal from that 
track. Because no pattern exists on 
the media, any pulses that the test- 
er reads from the erased track indi- 
cate media flaws. 

Furthermore, to test each track, 
an extra-pulse test requires only 
two rotations of the media—one for 
the de erase and one for the analog 


readback. With its analog-readback 


technique, extra-pulse testing can 
find very small media flaws. 


Catching ama media flaws 


A digital write/read or missing- 
pulse test can easily detect a large 
media flaw, which produces a gross 
reduction in signal amplitude (Fig 
la) and affects several bits on a 
track. Media flaws smaller than one 
bit, however, affect only a single 
pulse and may cause signal loss or 
gain, peak shift, or additional peaks 


(Figs 1b and 1c, top traces), de- 


pending on where the flaw occurs in 
relation to the pattern’s magnetic- 
flux transitions. 

If your analyzer uses digital 
write/read or missing-pulse tests, 
which attempt to read back a writ- 





depending on where the flaw occurs within the bit. DC-erasing the 
track produces the isolated, flaw-induced pulses shown in the bottom 
traces in band ec. These flaw-induced pulses are more easily detected 
by the extra-pulse test. (Photos courtesy Luctor Corp.) 


ten pattern, it may miss these small 


media flaws. The superimposition 


effects of the written and flaw-in- 
duced transitions are unpredictable 
and vary with time (pattern re- 
write) and temperature. 

The lower traces in Figs 1b and 1c 
show a small, flaw-induced pulse 
that remains after a track has been 
de-erased. A sufficiently sensitive 
analog tester could detect such a 
small pulse by using the extra-pulse 
test. Because this test encounters 
pulses with low signal levels, 
Luctor Corp recommends that you 
use linear supplies to power the disk 
drive during testing, thus reducing 
noise and making your extra-pulse 
test even more reliable. 

Luctor’s TIM-188 test module 
runs both the missing-pulse and ex- 
tra-pulse tests; phase-margin and 
window-margin testing are option- 
al. The TIM-188’s analog read chan- 
nel features a 30-MHz bandwidth, a 
30-dB dynamic input range, and a 
40-dB signal-to-noise ratio. The 
TIM-188, which costs $24,000, is 
designed to be controlled by a host 
PC. The tester, which has no built- 
in user interface, communicates 
with the PC over a standard, asyn- 
chronous serial interface. 

Offering digital, missing-pulse, 
and extra-pulse tests, the DATS- 
1000 and -2000 testers from Wilson 
Laboratories use a 3-step process to 
map flaws. First, they perform both 
missing-pulse and extra-pulse tests, 
identifying suspect tracks. At this 
point, you can choose to perform a 
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digital surface scan to further iden- 
tify suspect tracks. 

Next, a missing-pulse test reex- 
amines the suspect tracks, using a 
tougher set of test parameters. This 
second scan identifies tracks that 
have large missing-pulse errors. 
The analyzer identifies failing 
tracks in the flaw map and then 
subjects all remaining suspect 
tracks to between 100 and 200 digit- 
al write/read cycles. The tester then 
identifies failing tracks in the flaw 


map and considers the remaining 
tracks to be good. 

This 3-step process reduces test 
time by using the multiple-pass, 
digital surface scan to test only the 
tracks on the suspect list. The com- 
pany claims that its DATS-1000 and 
-2000 testers provide greater relia- 
bility than testers that use other 
methods, because suspect tracks 
that pass a DATS tester’s digital 
scan have survived hundreds of test 
passes. Tracks not on the suspect 


list have been tested with one or 
two passes of the digital scan. The 
DATS-1000 costs from $9975 to 
$11,900; the -2000 sells for $12,250 to 
$14,975. 

Many tester manufacturers are 
beginning to offer Winchester disk 
drive testers that operate with a 
host PC because of PCs’ relatively 
low cost. KJ Instruments’ Model 
506 disk-drive analyzer, for exam- 
ple, is driven by a PC over a serial 
interface. The $3500 tester comes 


-LOW-COST WINCHESTER DISK TESTERS 





PROGRAMMABLE| REMOTE 
DISK | DIGITAL] WINDOW| PHASE | MISSING| EXTRA| DRIVE POWER | COMPUTER] DATA-LOGGING 
MANUFACTURER | MODEL | PRICE | INTERFACE| TESTS | MARGIN| MARGIN| PULSE | PULSE] SUPPLIES INTERFACE| INTERFACE 
APPLIED pts $7650 | sTs06/412 | YES YES HO 1 NO OT] NOP) lhUNG NO SERIAL AND 
CIRCUIT ESD! | — |) opapate: 
TECHNOLOGY : : - | 7 
stso6/412 | YES YES YES yes | yes. YES SERIAL SERIAL AND 
$14,000 ESDI | — PARALLEL 
APPLIED DATA T650 | $9995. | sTsoe/412 | YES YES YES NO NO NO SERIAL 
COMMUNICATIONS $13,700 |  SA1000/ : 
Q2000 : 
Tia-150 | $10,000-| ANALOG NO YES YES NO NO IEEE-488 | OPTIONAL 
$12,000 HEAD | SCREEN. 
OUTPUT PRINTER 
TECHNOLOGY : 
| DX525AT/D] $5500 | S$T506/412 YES NO NO ON/OFF - SERIAL | PARALLEL 
DX525ADx| $8500 | sTsoe4i2] YES | YES ves | ves | YES ON/OFF SERIAL SERIAL AND 
ESDI PARALLEL 
BRIAN HARD- | $5995 | sTs0e/4i2 | YES YES NO NO NO NO SERIAL OPTIONAL 
INSTRUMENTS ALIGN 2.2 (OPTIONAL) 
CAMBRIAN WIN- $6950 | ST506/412 | YES YES "NO NO SERIAL SERIAL AND 
SYSTEMS SPECTOR | ESDI (JUNE = NETWORKI PARALLEL 
CS-1000 85) - 
sts0e/4i2 | YES | NO | YES Yves) NO.) | CSERIAL SERIAL 
reosoo | etgo00f eam | ves [ewe] yee ves SERIAL 
KJ INSTRUMENTS sss00 | Stepemie} ves | ves | NO | No | NO} no | SenAL [> NONE 
LUCTOR TiM-188 | $24000| sTs506/412,1| YES | OPTION-|] OPTION-| YES | YES NO YES NONE 
ESDI, SMD AL AL 
PIONEER $5198- YES YES NO SERIAL SERIAL 
RESEARCH $6700 | 
PR4001 sT506/412 | YES NO NO ON/OFF SERIAL SERIAL 
ESDI oF : 
WILSON DATS-1000| $9975. | sTso6/412] YES YES YES ves | YES SERIAL SERIAL 
LABORATORIES $11,900 ESDI | 
DATS-2000] $12.250-| sT500/412| YES YES YES YES | YES YES SERIAL SERIAL 
$14,975 ESDI 
pTS-1000}] $8995-| sT508412| YES YES NO YES SERIAL SERIAL 
$12,321 ESDI 
MWx-1000] $7495-| sT50e/412| YES YES NO NO” SERIAL SERIAL 
$9983 |  SA1000, : 
ESDI, SMD . 
XEBEC 1000 $1995 ST506/412 YES | - YES NO YES HOST NO 
ADAPTER 
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Plot i! 





Our PM 3305 35 MHz digital storage 
oscilloscope adds plot capability to 
l10ns, 4channel glitch capture. So 
even at a sweep speed of 5s/div, you 
cancatcha glitch and make hard copy 
via an analog x-y recorder or a digital 
colour plotter; such as our PM8154 or 
any HP-GL compatible plotter. But 
there’s no catch to the PM 3305's many 
other features such as: 


= Low price. It’s the most cost-cons- 
cious DSO ofits type onthe market. Yet 
it has valuable extras like analog-to- 
digital conversion; X-Y display; ex- 
ternal clock drive, and an IEEE/IEC 
option. 

= High performance. It has dual-slope 
triggering, 4K pre-tnigger ability anda 
selective memory expansion of up to 


x40. Single-shot event capture, also 
with automatic reset for next event. 








gat 


Sai 


Test the difference - 


_ sneer 










= Product credibility in technology, N es 


technique, quality and service be- 
cause the PM3305 is backed by the 
vast corporate resources of one of 
the world’s largest electronics com- 
panies. 





Test the difference and you'll also 
agree that Philips wins on price and 
performance! 


Write to: Philips I&E, T&M Department. 
Building HKF/55.5600 MD Eindhoven. 
The Netherlands: 040-78 25 43 
Germany: (0561) 50 1484 
Great Britain: 0223-35 88 66 
France: 01-830 1111 
Belgium: 02-525 lll 
Switzerland: 01-4888 22 11 


A = PHILIPS 
Measurement 
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with a menu-driven test program 
that runs on an IBM PC or similar 
computer. You can assemble com- 
plex test sequences by selecting 
from entries listed in the extensive 
set of nested menus. Available tests 
include seek, timing, window mar- 
gin, and write/read. A test editor 
allows you to modify existing tests 
and make new tests by combining 
test programs. 

KJ Instruments offers a $30 dem- 
onstration disk that lets you experi- 
ment with the company’s software 
on your IBM PC or compatible com- 
puter. The disk contains sample 
data so that you can configure and 
run tests without the Model 506 
tester. 

Another PC-driven tester, the 
$1995 Model 1000 disk-test system 
from Xebec, is based on a modified 
version of the company’s 81410 disk 
controller and communicates with a 
host PC over an SASI interface. A 
host adapter card for the IBM PC 
bus comes with the tester. The 
Model 1000 offers window-margin 
testing and programmable disk 
power supplies for “four-corners” 
testing, which allows you to operate 
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the disk drive under test at mini- 
mum and maximum voltage condi- 
tions on both the 5V and 12V power 
lines. 

Using a PC for tester control of- 
fers seyeral benefits. Data logging 
and analysis is easier on testers 
with PC hosts than on testers that 
use dedicated, proprietary hard- 
ware. Furthermore, PC-based-test- 
er control programs let you store 
results on disk for later analysis. 
You can choose from any of the PC’s 
programming languages or statis- 
tics programs to analyze your data, 
and you can use printers, plotters, 
and graphics packages to create list- 
ings and plots of test results. 

Although most disk testers evalu- 





Assessment Group’s Disk- 











nology Assessment Group 
Santa Barbara, CA 93106. 











ate drives, some manufacturers now 
offer test systems designed to aid in 
the development of disk subsys- 
tems. Adaptec offers the $19,500 
SDS-1 SCSI development system, 
which includes an IBM PC/XT, 
graphics printer, 2M-byte SCSI 
host adapter, and software. 

The SDS-1 controls and monitors 
a SCSI bus. You can test a drive’s 
performance by using a SCSI-com- 
patible disk-drive controller to oper- 
ate the drive, to evaluate the per- 
formance of several drives under 
one controller, to compare control- 
ler performance by using a single 
drive with different controllers, and 
to test the latest drives that feature 
integral SCSI interfaces. A state 
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For development and debugging, Model RT 
101-BG Byte Grabber from Rancho Technolo- 
gy can monitor a SCSI bus. In single-step 
mode, the tester locks the bus handshake on 
each transaction until you press a step 
switch. 


Offering digital, missing-pulse, extra- 
pulse, and phase-margin testing, the DATS- 
2000 from Wilson Laboratories can test four 
Winchester drives sequentially without oper- 
ator intervention. 
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SURPRISE! 


You don't have to pay more to get more. 


More 
performance. 
Our new smart 
displays have built- 
in RAM, ASCII 
decoder, and LED 
drive circuitry. | 

They also feature | 
a super-fast access 
time of 160 ns, full 
TTL compatibility, 
and a wide range of 
operating tempera- 
tures. 


More reliability. 

Large built-in 
input protection 
diodes help eliminate 
the possibility of 
electrostatic damage. 
And a special package esiec 
ensures excellent temperature 
cycling performance. 

The HPDL-1414, HPDL- 
2416, and HMDL-2416 are all 
wave-solderable. 

The HMDL-2416 is 
especially designed for high- 
reliability applications and 
conforms to military specifica- 
tion MIL-D-87157. 


More choices. 

With the addition of 
these three new products, 
Hewlett-Packard now offers 
you a complete line of 


CG08509 
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alphanumeric displays. All at 
competitive prices. 

Choose one of these new 
smart displays or one of our 
other displays. Choose dot 


matrix or segmented displays. 


Choose your color. Choose 
character heights of 0.112 
inch to 0.27 inch. Or choose 
special features such as 


extended temperature ranges, 


sunlight viewability, or 
hermetic sealing. 


More for your money. 

Prove the value of our 
new displays for yourself. 
Return the coupon with your 
check for $20 and we'll send 
you the smart display of 
your choice along with a free 
demo box. 


HEWLETT 
Kz PACKARD 


CIRCLE NO 50 


For more infor- 
mation about our 
complete line and the 
name of your author- 
ized distributor, call 
the Hewlett-Packard 
sales office listed in 
your white pages and 
ask for the Compo- 
nents Department. 


I want more. Please send me the 
display checked below along with my 
free demo box. I’ve attached my business 
card and enclosed my check for $20 
made out to Lynda Welch, Hewlett- 
Packard, 370 W. Trimble Road, San 
Jose, CA 95131. 


[_] HPDL-1414 (0.1123’ epoxy sealed) 

[_] HPDL-2416 (0.16’ epoxy sealed) 

[_} HMDL-2416 (0.16;’ hermetically 
sealed) 


Limit one per customer. Offer good in U.S. only. 


Expires June 30, 1986. 
EDN050186 
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log records all bus transactions, so 
you can use the SDS-1 as a SCSI- 
bus logic analyzer. 

The SDS-1 offers a menu-driven 
interface for easy sequencing of 
commands over the SCSI interface. 
If you need to test sequences in real 
time, you can use the Microsoft C 
compiler and SCSI test-function li- 
brary, both of which come with the 
test system. The function library 
offers both programmed and ran- 
dom REQ/ACK handshake timing, 
and it can test error-recovery rou- 
tines by forcing error conditions. 

The SDS-1 is useful in regression 
testing because it generates repeat- 
able tests that can run independent- 
ly of an operator. Regression test- 
ing ensures that product 
enhancements and modifications 
won't compromise overall product 
performance or operation. 

Another SCSI-development prod- 
uct is the SAE SCSI application 
exerciser from Rancho Technology. 
Included with the company’s $275 
RT 2003-PC SCSI host adapter 
board for the IBM PC bus, the SAE 


program allows you to exercise 
SCSI devices either in an interac- 
tive mode or through batch files. 
You use the SAE to control SCSI 
devices through the host adapter 
board. The SAE also supports a 
bus-monitoring mode. A source li- 
cense for the SAE code costs $2000. 

The company also offers the RT 
101-BG SCSI Byte Grabber, which 
works on any SCSI bus. The tester, 
which costs $380, monitors traffic on 
the SCSI bus, displaying data on a 
2-digit hexadecimal display and 
showing the control-line status on 
10 LEDs. You use a switch to select 
free-running operation or single- 
step mode. In single-step mode, the 
tester locks the bus handshake on 
each transaction until you press a 
step switch. A reset switch allows 
you to reset all SCSI devices on the 
bus without resetting the host sys- 
tem. EDN 
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For more information on the Winchester disk drive testers described i in this 
article, circle the appropriate numbers on the Information Service Retrieval 
card or contact the following manufacturers directly. | 


Adaptec Inc 

580 Cottonwood Dr 
Milpitas, CA 95035 
(408) 946-8600 
Circle No 726 


Applied Circuit Technology 
2931 La Jolla St 

Anaheim, CA 92806 

(714) 632-9230 

Circle No 727 


Applied Data Communications 
14272 Chambers Rd 


Cambrian Systems Inc 
31364 Via Colinas 

Westlake Village, CA 91362 
(818) 991-7026 _ 

Circle No 731 | 


Flexstar Corp 

606 Valley Way 
Milpitas, CA 95035 
(408) 946-1445 
Circle No 732 


KJ Instruments Inc 
22981 Alcalde Dr 


Pioneer Research 

1745 Berkeley St 

Santa Monica, CA 90404 
(213) 829-6751 | 

Circle No 735 


Rancho Technology 

10238 Monte Vista 

Rancho Cucamonga, CA 91701 
(714) 987-3966 

Circle No 736_ 


Wilson Laboratories Inc 
2237 N Batavia St 









CLOCK Laet STROBE 
SERIAL (35 P15] SERIAL 


DATA IN “TT DATA OUT 


he of] Yoo 
VEE VEE 
VEE VEE 
ENABLE IT] OUT 
OUT; FIO] OUT3 
OUT2 [8] |S] K 


UCN-5826B BiMOS II 
HIGH-CURRENT SERIAL-INPUT 
LATCHED SINK DRIVER 


2 A Open-Collector Outputs 

80 V Minimum Output Breakdown 

60 V Sustaining Voltage 
Output-Transient Protection 

Greater than 3.3 MHz Data Input Rate 
Internal Thermal Shutdown 
Power-ON Disable 

Single-Ended or Split-Supply Operation 
Copper Lead, Batwing Package 
CMOS Logic & Power Darlingtons 
(ULN-2068/69B) for SMART POWER 
also available. 


Write for Engineering Bulletin 26185.3 or: 


CHECK 252 ON READER SERVICE CARD 


SERIAL 
DATA OUT 


CLOCK “yess VooL!5] Yoo 
SERIAL = Mg OUTPUT 
DATA IN 3a ae 0c 4) ENABLE 
STROBE + | LATCHES | [LATCHES | Vogl 13] VeB 


OUT) Aa | >-L!2] OUT g 
OUT, [6 }.<7 411] OUT 7 
OUT 3 i | | >10] OUT¢ 
OUTs [6.7 p>+.9] OUTs 


UCN-5890A BiMOS II 
SERIAL-INPUT LATCHED 
SOURCE DRIVER 







GROUND [ | | 







80 V Source Outputs For High-Side Switching 
50 V Sustaining Voltage and Output Transient 
Suppression Diodes For Inductive Loads 





Laguna Hills, CA 92653 
(714) 768-3070 
Circle No 733 


® Output Current to —500 mA per channel 

® Greater than 3.3 MHz Data Input Rate 

® Complements Series UCN-5820A 

® Includes OUTPUT ENABLE Function 

® Copper Leadframe Package 

® CMOS Logic & Bipolar Outputs 
(UDN-2981/82A) for SMART POWER 
also available. 

Write for Engineering Bulletin 26182.12 or: 

CHECK 253 ON READER SERVICE CARD 


Tustin, CA 92680 
(714) 731-9000 
Circle No 728 


Orange, CA 92665 
(714) 998-1980 
Circle No 737 


Xebec Corp 

3579 Hwy 50 E 

Carson City, NV 89701 
(702) 265-4000 
Circle No 738 


Luctor Corp 

2311 W Royal Palm Rd, 
- Suite 104 

Phoenix, AZ 85021 

(602) 864-1298 

Circle No 734 


Applied Memory Technology 
2822 Walnut Ave 

Tustin, CA 92680 

(714) 838-1860 

Circle No 729 


Brian Instruments 
626 S College Blvd 


Fullerton, CA 92631 | i a 
ma || @@spracue 
Circle No 730 | ood 
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BLENDING TECHNOLOGIES. 


~ Sprague continues its combination of bipolar power and CMOS logic in more innovative 
_4 ways in its second and third generation of BiMOS power drivers (Series UCN-5800). 
“™ These new devices excel in driving print heads and stepper motors as well as electro- 
luminescent, plasma, and vacuum-fluorescent displays. They switch voltages up to 
200 V, and drive loads to 2A per channel, with up to 32 
d channels per chip. CMOS shift registers, latches, and 
: : IVY B48 Xe decoders are incorporated for easy uP interface. Features 
and advantages include eh iriput mapedanee: good 1 noise immunity, wide logic supply range (5 to 12V), and high data 
input rates (3 to 5MHz). 
Sprague Electric Company, a Penn Central unit, Worldwide Hdqtrs.,.Lexington, MA. Integrated Circuit Division, 
Worcester, MA. For applications assistance, call Mark Heisig or Tom Truax at 617/853-5000 ‘iim 
or write for Brochure WR-203 to Technical Literature Service, Sprague Electric Company, 3 By, SPRAGUE 


4] Hampden Road, Mansfield, MA (2048-1807. THE MARK OF RELIABILITY 
CIRCLE NO 61 
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Our new 4K SRAM is just 
one of over 80 reasons why 
design engineers who 
design performance will 
want our new, fatter, faster 
data book. 


For over two years, our growing family 
of 1.2 micron CMOS parts has been deliv- 
ering big benefits to high performance 
designers. 

But you can never have too much speed, 
or too little power. 


So we’re stepping over the one 
micron line. 


First, with the 0.8 micron 4K SRAM. 

And there are more sub-micron CMOS 
performance products on the way. 

Either geometry—our 1.2 micron or 
our new 0.8 micron—delivers the same 
Cypress Semiconductor advantages. 
(0.8 micron is simply a matter of degree, 
and not kind. 

Advantages that include: 

SPEED. Faster than any other TTL- 
compatible circuit. 

LOW POWER. CMOS. Speed without 
heat. 

RELIABILITY. No latchup. + 10% 


Vcc tolerance, 2001 volts ESD tolerance: ~ 


No problem. 

You get a choice of packaging. You get 
parts designed to run over the full military 
temperature range (and available manufac- 
tured to military specifications). 

We have a whole book full of tools you 
can use to build faster, cooler systems. 


CMOS High Speed SRAM Family 


Featuring the fastest (15ns) 4K static 
TTL-compatible RAMs you can buy. 
Plus a variety of 15ns, 25ns, 35ns, 
and 45ns parts, too. Nibble- 
wide, bit-wide, byte-wide, 
ranging from 64-bits 
through 16K-bits. Low 
active power. Low 
standby power—many parts 
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include auto-power-down when deselected. 
A superset of separate I/O functions pro- 
vides a design edge for improving overall 
performance. 


CMOS High Speed PROM Family 


Surpassing bipolar with one of the 
fastest registered PROMs at '2 bipolar 
power, or less. Parts feature speeds to 25ns 
set-up, 12ns clock-to-output; all with low 
CMOS power. Byte-wide family available 
in 4K, 8K, 16K, 64K densities. Available 
with or without registered outputs. 
EPROM memory technology permits 
100% testing of data bits before packag- 
ing, to provide optimum programming 
yields, plus windowed parts for the con- 
venience of reprogramming. 


CMOS High Speed PLD Family 


Featuring 25ns HALF-power 80 mA 
windowed 22V10 EPLD—the new high 
speed PAL® device standard. The family 


also includes QUARTER-power 45mA 


PAL 20 parts, and 55mA PAL 24 parts, 
both available at 25ns speeds and in win- 
dows. All cells 100% functionally tested. 
All parts with up to 75% power saving 
over bipolar. 


CMOS High Speed Logic Family 


World’s fastest 4-bit-slice and 16-bit-slice 
microprocessors. 16 x 16 multipliers at 
38ns, none faster. Plus sequencers, con- 
trollers, DSP circuits, and more. Also, 
fastest available 4-bit and 5-bit cascadeable 
FIFOs (25MHz performance). 
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Tne new trontier in 


swiicher technology 


PANo\"F-lalox-To M10] ar-(er- mance) ela) 
technology achieves a 
breakthrough in switcher 
size and reliability. 


Todd engineers utilize clean, sim- 
ple design with chip-on-board 
(ore) at-)4ab [ond le)ammcomc-1e10(e1-me/-lamerelelant 
and increase MTBF. The new 
multi-output MDT series provides 
U) om ConolOe- laa) os-nepalelelien-talemantsianle) avs 
1G) oma Comm loe- lpn] esse) molls) ar-lalemt-lel=m 
and up to 6 amps of RS232. Co- 
regulated control on the Disk/ 
Ail ol-molej cole) mear-liaie-llalsimeroh ce) e-| 
band for extremely reliable disk 
fold ice) el-1g-tdle)ameavalemaalclgom- lao) 
many more benefits like Todd’s 


unique Veri-Drive Plus which 
increases switching efficiency 
and improves reliability. 


Todd’s MDT series meets all 
international safety standards. 
These switching power supplies 
are approximately 30% smaller in 
size than the industry average. 
The 160 and 220 watt series 

o) (=) a= merale)(e1- me) aut om aalele(=)i-me)alhy 
9” x 5” x 2.5" Or choose from 16 
models in the MDT 300 and 400 
watt series only 11.5” x 5” x 2.5" 


Is it any wonder that Todd’s new 
MDT series is called the New 
World Standard in switchers! 


For all the facts about Todd’s 
lelgey-(oMm|ialoe)miealelicm-lalemji ale] (= 
output switchers in standard, 


sarele|bilsyom-)e-(ael-(a0 me) melel-ice) ae 
fo[=\-Jfe] alow). ance) mele laualoh i miei mere) le) s 
catalog, circle the reader service 
ial01aa) ol>]qxe) @xer-1| Rol lol/sol be iololol Ce) 

fo | FsYe1 0 F-s-nZ0) 0] arte) e)i(er-hilelan 


Slelarclersmanelelan’ 
technology 
reduces size 
and increases 
reliability. 


TODD 


Products Corp. 
50 Emjay Boulevard, Brentwood, NY 11717 





(516) 231-3366/T WX 510-227-4905 
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YOU KNOW IT CAN _ 
BECOME A REALITY. 





YOU JUST NEED THE 
RIGHT TECHNOLOGY. 





ALL IT TAKES IS... 
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ASIC performance turns design High-performance bipolar, Only Honeywell is producing 
dreams into system solutions. CMOS, and GaAs ASICs, 20K CMOS and 8K bipolar and 2K 

High-performance innovation including rad hard products, GaAs gate arrays—the most 
requires high-performance products that only a breakthrough powerful devices available today. 
_..from the right technological leader can provide. With the only facilities in place 
partner. Honeywell delivers for 1.25-micron CMOS, bipolar, 

You won't find a more capable, _ high-performance ASIC technology GaAs, and rad hard production. 


responsive, or technologically that works. AVV/<M vom) Ke)ucellare mieteren(-i6e) &-) 


advanced partner than Honeywell. Custom and semicustom. WiilaMtaCcmuveyi stave mrore) cm co) male ley 
Small quantities and large. performance breakthroughs. In 


Fact Ffficient. On time. computers, communications, VHSIC- 
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Explore the 
exe)Ko nlite) Together, we can find the answers. 
Send for our 


free brochure Hi royal eywe i i 


insertion projects, military and 
commercial use of space, and more. 


Honeywell...meeting 
today’s needs, anticipating today: 


tomorrow's challenges. a 
Honeywell Digital Product Center, 
We've committed the resources 1150 East Cheyenne Min. Blvd., 


to break the sub-micron barrier. 
(oe) (o) 1-16 (ole) 9) uae (HG ORs Oc Con 
/mhal-ielalare r= M-)aa(ere)te m/e) lbli(e) amare) 800-328-5111 (ext. 3413). 


your next generation systems. 


Honeywell will help you achieve 
Wall aval s-*-)aal-tk vavatc Val elvaikialaalalarva tla 








HONEYWELL... 
THE RIGHT 
TECHNOLOGICAL 
PARTNER. 





Advanced 
Technology/ Foundry 

Honeywell is the first VHSIC- 
qualified manufacturer to fabricate 
custom devices using commercially 
available compilation technology. 

Complete foundry services to 
produce your most advanced 
products utilizing 1.25-micron 


Unique capabilities have 
made Honeywell one of today’s 
premier ASIC manufacturers. 

As a result of our success in 
bipolar VHSIC Phase 1 and 2 
programs, we're delivering the 
highest-performance, highest-density 
ASIC products available today. 

In drawn geometries from 





1.25 to 5 microns. CMOS or bipolar technology. 
From 1,000 to a super-dense Incorporating high-speed, 

20,000 gates. 0 ae m4 high-density megacells for 
Bipolar , el = optimum performance of 
High-density gate arrays specific applications. 

featuring user-portable CAD Rad Hard . Packaging 

software support. Gate arrays and memories | Innovative high-performance 
Built-in scan testability. developed to meet stringent military — packaging that adapts to cost: 
ltra-fast 225ps current: hardness specifications. effective volume production. 

mode-logic (CML) for your 10° Total Dose. 10° Prompt Highlighted by the 

high-performance Gamma Upset. Hardened to Single —_ highest pincount TAB package 

computing applications. Event Upset. Zero Latch-Up. 3500 commercially available— 284 pins. 
CMOS gates. 400ps-bipolar. 2ns-CMOS. And MICROPAK™, our exclusive 
ASIC products featuring Gallium Arsenide (GaAs) ceramic multi-chip carrier. 

exclusive B.E.S.T.™ testing Total capability must include We'll work with you to 

methodology. GaAs as a technology alternative. make advanced technology a 
And macro functions optimized And Honeywell has. productive reality. 

for your most advanced-performance From applications in We provide system 

systems applications. supercomputers, communications, applications, CAD, military 
32-bit add time of 8ns. and space. screening, test, assembly, and 
5-port register file read Our HGG2020 with 2,000 gates —_ production for high-performance 

time of 7.5ns. is the industry's densest GaAs ASIC. ASIC projects. 


mse 


certified assembly and test. Class 


HC20000 CMOS Gate Array HE8000 Bipolar Gate Array 10-clean rooms. Level B and S 
1 20,000 equivalent logic gates CL) 8,000 equivalent logic gates screening capabilities. And twenty 
Oj B.E.S.T.™ built-in self test 1) 225ps OR/NOR gate delays years systems experience. 
- 400ps 2-input-NAND gate delays O 188 ECL 10K/100K Honeywell...the right 
01 238 LSTTL or CMOS compatible 1/O technological partner, always a 
compatible I/O 1 Built-in set-scan testability step ahead of your high-performance 
1 284-pin PGA or TAB packaging (© Speed/power programmable ASIC needs. 
macrocells 


1 235-pin PGA package 
LC] 6W typical power dissipation 


Together, we can find the answers. 


Honeywell 


Printed in U.S. 
018.6mm4é€ 


B.E.S.T is a trademark of 
ETA Systems, Inc. 
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IC-type pressure transducers offer 
conditioned, high-level linear outputs 


Completely integrated on a single 
chip, MPX3100 Series pressure 
transducers provide temperature- 
compensated, calibrated, and sig- 
nal-conditioned high-level linear 
outputs that are suitable for inter- 
facing directly with any »P having 
an onboard A/D converter. The 
heart of the transducers is a trans- 
verse voltage strain gauge—a single 
piezoresistor in a cruciform (X) 
shape that replaces the 4-element 
Wheatstone bridge circuit found in 
most semiconductor-based trans- 
ducers. As pressure is applied to the 
diaphragm, the shear stress forces 
cause the magnitude of the trans- 
verse field (S-signal) to change in a 
linear and repeatable manner. 

The transducer uses an interac- 
tively laser-trimmed 4-stage net- 
work to perform signal condition- 
ing. The first stage (A; in Fig 1) 
compensates for the temperature 
coefficient of offset inherent in a 
semiconductor pressure sensor. It 
also provides a high input impe- 
dance, preventing loading of the S- 
signal output. The sensor performs 
offset compensation by comparing 


WIREBOND 


Vv JUMPER 


W 


the temperature-varying S-signal 
output to a fixed reference voltage 
that’s precisely defined through in- 
teractive laser trimming. 

The second stage (A:) performs 
the differential to single-ended con- 
version necessary to provide a 
ground-referenced output. It also 
provides the majority of system 
gain and some buffering. A; is a 
precision voltage reference that cali- 
brates the zero pressure offset of 
the entire system, which comprises 
the sensor offset and the input off- 
set voltages of A;, As, and Ay. 

The fourth stage (A,) provides the 
full-scale span calibration. Resistor 
Rspan combines with standard self- 
compensation techniques to com- 
pensate for the temperature coeffi- 
cient of span. 

MPX3100 Series transducers, 
which cost $62 (100), have a 0 to 15 
psi (0 to 100 kPa) measurement- 
range capability. Their typical burst 
pressure specs at 150 psi, and their 
full-scale span ranges from 2.9 to 
3.1V. The sensors’ zero pressure 
offset equals 0.6V max. Their typi- 
cal sensitivity specs at 30 mV/kPa, 


V2 TEST 


V3 TEST 


and their linearity measures +0.2% 
FS typ. 

The devices are compensated for 
operation over 0 to 85°C. Tempera- 
ture effects on hysteresis, full-scale 
span, and offset spec at +0.5% FS, 
+1% FS, and +50 mV, respective- 
ly. They operate from a 5V excita- 
tion source and offer a response 
time (10 to 90%) of 10 msec. 

MPX3100 Series transducers are 
available in differential and gauge 
configurations. They come in a ba- 
sic-element package (MPX3100D) 
or in a housing that includes pres- 
sure fittings and offers differential 
(MPXS3100DP), gauge (MPX31- 
OOGP), or gauge-vacuum (MPX- 
3100GVP) measurement capabili- 
ties. The plastic ports accept stand- 
ard %-in. ID tubing and are molded 
from high-temperature thermoplas- 
tic that can withstand temperature 
extremes from —40 to +125°C. 

— Tom Ormond 

Motorola Semiconductor Prod- 
ucts, Bow 2953, Phoenix, AZ 85008. 
Phone (602) 244-6900. 

Circle No 740 





Fig 1—Offering uP-compatible outputs, the MPX3100 Series pressure transducers feature a 4-stage, laser-trimmed signal-conditioning 
system that provides a temperature-compensated, calibrated, 3V nominal output when the sensors are working with a 5V excitation 


source. 
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Floppy-disk-drive analyzer 
displays real-time graphics on its CRT 


You can use the 887-DJ analyzer, 
along with an alignment diskette 
and interface cable, to test and align 
3%-, 5%-, and 8-in. floppy-disk 
drives having FM and MFM data 
formats. Instead of making you in- 
terpret the raw signals from a disk 
drive, the tester produces physical- 
ly meaningful graphics displays on 
its CRT. 

A removable, HEEPROM-based 
test cartridge on the front panel 
stores your preprogrammed test se- 
quences, drive specifications, and 
pass/fail criteria for one drive. You 
need one test cartridge for each 
drive model you test. 

You can remove the keyboard 
(which you use for configuring the 
analyzer and creating test se- 
quences), leaving only three keys 
(Test, Print, and Restart) on the 
front panel. With this simplified 
configuration, you can run tests 
loaded from the EEPROM test car- 


RADIAL HEAD ALIGNMENT 


3i 32 33 
CK 


TRA 
Hold ‘TEST’ toa exit 
ist LOBE AMPLITUDE 41 molts 


a 2nd LOBE AMPLITUDE 43 mvolts 


AMPLITUDE VAR. 87 mvolta 
TRACK 64 












8-in. floppy-disk drives with the 887-DJ analyzer from Nicolet. A 


CRT display provides real-time information for each test. 


tridge, but you can’t modify them. 
You can print results either of a 
single test or of the entire test se- 
quence. By pressing the restart but- 


INDEX PULSE TIMING 
HEAD { 


WINDOW MARGIN 
CODE 9 ( 47@nsec) 
PASS @ 
~~ BE SS ce Be a oe a eet TTT) 
~ 


3 


fae beenissatarparioges 
~ {S00 @ + 1800 


msec 
d ASYM. 28ne JITTER 2iins 


A graphic display, including a pass/fail evaluation, accompanies each test that the 887-DJ 
analyzer performs. The analyzer tests a drive’s radial head alignment (a), hub centering, (b), 
index-pulse timing (c), and window margin (d). 
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ton, you can go to the previous test, 
and by holding the button down, you 
can abort and restart the entire test 
sequence. 

The 887-DJ can perform analog, 
timing, digital, and window-margin 
tests. The analog tests evaluate the 
drive’s write protection, head sig- 
nal amplitude and resolution, spin- 
dle-rotation speed, track 00 sensor, 
radial alignment and hysteresis, azi- 
muth, index-pulse timing, skew, 
and hub centering. The timing tests 
evaluate data pulse width, head 
load, track-seek settling, and mo- 
tor-start times. 

The analyzer performs both se- 
quential and random write/read 
tests. In addition, you can format 
diskettes on the drive under test. 
The Model 887-DJ analyzer costs 
$8500; extra 888-88 EEPROM test 
cartridges cost $100 each. 

—Steven H Leibson 

Nicolet Oscilloscope Div, 5225 Ve- 
rona Rd, Madison, WI 58711. 
Phone (608) 273-5008. 

: Circle No 741 
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Hughes’ Connector Line: 
When You Care Enough 





to Spec the Very Best. 


These hi-rel, hi-density connectors serve the @ And our MIL-C-28876 fiber optic con- 


military everywhere—eloquent testimony to nector, the only multi-channel type to meet 

their versatility, reliability and exclusive features. mil spec. 

M@ Highest contact density, with 110 contacts or more information about our standard line, 
to the square inch. hone Bob Torres at 714-660-5829. In 

@ Super-sealing, with seals on the contacts England, Hugh Mclnally at 932-47262. 


in some environmental types. 


Positive polarization with our exclusive 
Polar-Hex center jackscrew coupling. 





MIL-C-28840 and MIL-C-55302 versions HUGHES 
that incorporate superior design features 
and qualify to spec limits. See hegcetiel Ces thee ae 
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WORLD'S 
SMALLEST 
DIP SWITCH 


SAME SIZE 
AS AN 
IC 


BETTER HEAT CONVECTION. 
OLD DIP SWITCH 


THE LOW PROFILE K40 DIP IS 
THE SAME SIZE AS AN IC 


NO MORE HAND LABOR. 


YOU CAN USE AUTOMATIC 
INSERTION EQUIPMENT! 


If you don’t have automatic insertion equip- 
ment, we’re banking that some day you will. To 
prove that, we’ll charge you the same low price 
for all your purchases—no more need for the 
low-volume premium prices you’re paying now. 


AVAILABLE IN 
2,3,4,5,6,7&8 
POSITIONS 


FREE SAMPLE! 


WITH STAPLED BUSINESS 
CARD TO YOUR LETTERHEAD 


AMERICAN RESEARCH 
& ENGINEERING 
1500 EXECUTIVE DRIVE 
ELGIN, IL 60120 
12-888-7245 


an thr tbr! 
CIRCLE NO 65 
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Plug-in board and software 
run 68000 code on Apple I 


By adding the R68 board to your onboard firmware for developing 
Apple II, II+, or Ile computer, you and executing programs for the 
can write and execute programs for 68000. The firmware includes moni- 
the MC68000 wP. The plug-in board toring functions and task- and inter- 
includes a 68000 processor, resident rupt-handling routines. Application 
firmware, and an Applesoft support programs developed with the R68’s 
package. The board has its own software have access to the 26 firm- 
memory and interrupt hardware, so ware commands, which include up- 
it can run independently of the Ap- load, download, memory display, 
ple’s pP. memory modification, execution ma- 

The board’s 68000 »P runs at 8 nipulation, breakpoint manipula- 
MHz (or, optionally, at 10 or 12 tion, debug, and memory test. The 
MHz) with no wait states. Onboard software also includes the S-C 
memory consists of 48k bytes of Macro assembler from S-C Soft- 
RAM and 8k bytes of EPROM. You ware Corp (Dallas, TX). 


can have the manufacturer add a 
daughter board to the R68 that in- 
creases the RAM to 256k bytes. 
The board includes ports for user 
I/O and for communication between 
the Apple and 68000 wPs. Four 8-bit 
ports connect the 68000 to the com- 
puter through four of the 16 ad- 


You can use the R68 to learn 
about programming the 68000, to 
execute 68000 programs, and to per- 
form digital signal processing of 
data collected by the company’s dig- 
ital-oscilloscope and spectrum-ana- 
lyzer peripherals for Apple comput- 
ers. The board runs independently 


dresses assigned to the slot in which of the Apple; you can reboot the 
you insert the board. You connect computer and run other programs 
ribbon cables to the board to use its without affecting the R68’s opera- 
two 8-bit bidirectional I/O ports or tion. The system comes with a 68000 
serial I/O port. A 6522 chip controls manual, an assembler manual, and 


the I/O ports, and it implements 
either the serial port or the 8-bit 
ports under user control. All ports 
are interrupt driven; the hardware 
supports eight levels of interrupts. 

The R68 comes with software and 


system documentation. $499. 
—David Smith 
Rapid Systems Inc, 755 N North- 
lake Way, Seattle, WA 98103. Phone 
(206) 547-8311. 
Circle No 742 





system. The system includes a 68000 coprocessing board, firmware, and a software- 


development package. 
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With everyone jumping into CMOS, you _andsilicon-on-sapphire (SOS), the technology 
need the best CMOS resourcestohelpyou __ that’s making headlines for speed and isolation 
Siayaneadotthepack. =. .=«=—=—s=s—s—scs=—s ON lOday. 
Formorethan20yearsRCAhasbeena = AsyourCMOSsupplier, we'll help you to 
world leader in CMOS. RCA invented CMOS, survive and thrive in a fiercely competitive world. 
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RCA offers the world’s broadest range of 
speeds in CMOS logic, including high-speed 
CMOS and new Advanced CMOS Logic 

ACL) that’s as fast as FAST * Our ASICs offer 
designer-friendly CMOS gate arrays and 





*FAST isa trademark of Fairchild Semiconductor Corp. 
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standard cells, with a growing library of state- 
of-the-art macrocells. We offer CMOS micro- 
processors, with a complete line of peripher- 
als and memories. And we're getting you off to 
a good start in CMOS flash converters. 

















New partnerships are rolling out 
the products for your future. 
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It takes innovation and cooperation to stay We've just rolled out anew line of EPROMs 
ahead today. That’s why we've teamed up in and macrocells (including a 32-bit slice uP 
the RCA/Sharp Microelectronics joint venture. resulting from an alliance with Wafer Scale 
Our factory-of-the-future will be capable Integration. And our new modem-on-a-chip 
of producing submicron geometries inspace- comes from cooperation with Silicon Systems. 
age clean conditions. Shouldn't you have a CMOS 
But the benefits of our shared expertise are partner who knows how to 
available now. make partnerships work? 


Meemeonbece ceric, ee ree 


sepsis Beste 


JoGotns a6: 
oBihos 

voRaes 4 
Prove 


ewe 
Notordtos ane ee een 
BOT NOES Se aoa ae 
Soak st Ie | TRENT: 


os DMO tan 00 OF fav oS os oo} 
BOrnonon oso Os ONO SOKO 

SOO a oa ae nS 

OMPononn ron anncananmosannen ota 


os 
searso ets : : : i ‘ Sr) eae 
atts SSonOt i R : Dice , On, 3 a ooo Ode! 
Ersanrees aenoae Ran : 3 Beha me : Rais Sty 5 2 

SNe ¢ $ : pa 

Escenas 


cae 


Bessie 
i Ponaeutso 
Yo nhat 
3 


nee 
s sip aeta de 
sWlotayd ogaenonanias 


peas 


BOD HOO 
yi 


rane? " Beate so” 


8 DOD 
On Ont OL On 
Bolo) 


re 


i 
Oc 


Goloto: 

SiO oes ty 

"aC Dae er 
Barats 
epee 


rior) 


SRe oes 


Puno abatonands 
Beata teats 
Riodotnto: 
2% 


Sapo wasine 


pear 
Oth 6 fa i) x a “ » hs Soe “ 


BE OD OLE. OD ATs 


Atotiotwtoton 

Oo iiuholniut oir i : < . 4 2 
fab, ‘ i Y . . S ‘0 SOsOgOn0e 
OL Otto $ Laat tate 


lonore 


so tiayos to: 
out 
pest ‘ 
4 Nee 
sie Obavesobe 
Dado teiaho tata 0 0 < 
PAD OBODO OO LO Os FD OBO OO, ‘ . " A : i 2 Be ot 
entiation anova Br ° : : a : : Oe Rit . aise Sietoea Soot een 
PEO BNO LOR OL OL UE ORO Root ‘ On : AO ‘ 3 Ae00. a SeotinionoGs 
DAHON CLORCaDODMaL, 
opors ot oraponarana 
Porat ototato twin? 
Be Oeno Os 
MONO orono roots 
Podmososwo oy 


pot 
0; Aatana Patan diane nana ra tay 
0 ArOoodorahonoros, 
IP COOS, Boones 


Exes) 


Sonos 
odo talaga 
50) 


Byes o Tes s34 SO} 9: PsPors 
ies saa sos } ay 
Beans anaanie seinen Bien aocnnaacnanad 
sdettu iebboionaratanis tot ee Serene By 


Se Sie 


e from their designs 


just-in-time delivery, 








manufactur 























\ sales office or distributor to 


ng and quality live 
world-class challenge. 








srship started today. Or 










LEADTIME INDEX 





HEAT SINKS 


96 


Percentage of respondents 


% %, 
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a eo) tom > sh te sb 2, 
> oo % & sae oe. " %, % % % % ees % 
ITEM = GS o 6 & Fem O% ITEM > So & G % om, o% 
a 
TRANSFORMERS RELAYS 
Toroidal 7 228 14 0 0 Ff2 11.3 General purpose 29 24 33 14 0 O 64 5.0 
Pot-Core 8 23 46 23 0 0 78 9.3 PC board 13 27 ge 27 =@ O73 7.6 
Laminate (power) 0 14 72 14 0 0 83 8.4 Dry reed 0 46 36 18 0 0 GG, 6.0 
CONNECTORS Mercury 0 50 3s 12 2.47 0 6.0 9.0 
Military panel 10 630 8) 10 80 0 fee a0 Solid state mo 18 (98) 27 oe 0 pee 88 
Flat/Cable am 42 2 11 #0 0 ee 35 DISCRETE SEMICONDUCTORS 
Multipin circular 13 20 47 13 70 O81 7.6 Diode 29 32 ge 13 0 O 468 5.5 
PC 13 50 a 6 0 0 44 45 Zener — 34 31 2. 14 0 0 45 48 
RF/Coaxial 13 53 20 ‘3 7 0 S86 56 Thyristor 24 29 2a 18 0 0 be 6.1 
Socket 29 48 14 9 0 0 G5 3.4 Small signal transistor 31 17 43 17 0 0 68 5.7 
Terminal blocks 17 46 29 8 0 QO 45 3.7 FET, MOS 24 18 38 18 5 O F724 126 
Edge card 11 53.3 5 0 0 43 4.4 Power, bipolar 22 nan - 4 0 O 7s 8.1 
Subminiature ‘s 36 80 70 0 0 68 2.8 
Rack & panel 10 40 40 10 0 O 66 56 iv diear ee a 16 0 0 88 7.4 
Power 27 46 27 0 0 0 $3.1 6.9 TTL 29 30 2 20 0 0 62 90 
PRINTED CIRCUIT BOARDS LS foi 19 ced) 24 ee 0 ee as 
single-sided -— 2 0 _0 0 41 41 INTEGRATED CIRCUITS, LINEAR 
Double-sided e500 mw OO LUD lO ae 650 Communication/Circuit © 20 6 20 @ o 8% os 
Multilayer mei. Be Be ££ OP amplifier — 32 387 21°64 #0 Fe 81 
Prototype mo 80 COD S20 Voltage regulator 2 34 38 19 @ 0 64 72 
RESISTORS MEMORY CIRCUITS 
Carbon film ee 36 @ 4 0 0 @e6 30 RAM 16k 7 40 2 33 0 #O8 FF 80 
Carbon composition es 29 @ 4 +0 Oj 88 5.2 RAM 64k 26 32 46 26:64 0187 62 
Metal film 20 0632. 3 0 O ge 3.0 RAM 256k : 7 29 45 «(ON © 0 74 78 
Metal oxide 21 36 43 O @€ O 4 37 ROM/PROM 8 17 42 33 +6 0°86 80 
Wirewound a 35 @& 8 0 O 48 47 EPROM 18 41 78 23 | 0 86 65 
Potentiometers 31 35 ao 9. @ O47 5.2 EEPROM 8 25° = 25 @ oO Fs 91 
Networks 42 37 at 0 0 0 .28 52 DISPLAYS 
FUSES Panel meters Pe 4 @& 9 8 O88 56 
i 9 0 25 -  Bigorascent 0 O S& 43 6 O 14 65 
SWITCHES Incandescent 0 Of me 2 © OO 78 56 
Pushbutton 34 33 ge 11 0 QO 42 4.7 LED 14 45 @7 14 0 O Ga 62 
Rotary 3 8620 47 20 = 8 +O 74 73 Liquid crystal S60 25 6 12 0 dCi Ba 83 
Rocker 25 34 33 8 0 0 46 6.3 MICROPROCESSOR ICs 
Thumbwheel » 59 @ 8 © O 45 98 8-bit 26 2% 3) 11 ® 0 6) 64 
Snap action oo 33 2 14 #@ 0 49 53 16-bit 19 19 56 6 6 0 68113 
Momentar 7 o/ ge 14 0 O. $1 58 
Dual eye 10 60 20 10 0 0 44 5.6 FUNCTION PACKAGES 
Amplifier 18 9 4B 27 0 0-82 6.2 
WIRE AND CABLE Converter, analogtodigial 7 29 43 21 0 0 74 72 
Coaxial ae EO) RU RY Converter, digitaltoanalog 9 18 46 27 0 0 84 86 
Flat ribbon 4 4 : é 
aaecoe . = . : : ; a a LINE FILTERS 
18 9 3 18 0 O 7Ff5 7.4 
Hookup 58 32. 4G 0 0 O 14 1.7 NN RR RRA. rec 9 aa ama 
Wire wrap 7 140) 7 ee 0 ee 27 CAPACITORS 
Power cords @ 32)3 9 @ 0 ge 32 Ceramic ue ES ee ee KE 
Other 25 12 50 13 0 0 84 2a ae meno 25 42 25 8 0 O 4) 44 
eramic disc 9 42 
POWER SUPPLIES Fin ey i ma 
Switching 0 41 4/7 12 7 QO G5 8.4 
finear 6 50. 25 19 9 0 60 87 Electrolytic 21 21 @2 12 4 0 6&7 6.0 
CIRCUIT BREAKERS Tantalum 26 26 33 11 4 0 609 6.2 
6 35 309 29 0" 0 yi 7s + +#$INDUCTORS 
Oh Ls SE PROM Ee Sere ye ee ae Re ee te ee ie 18 23 47 12 0 0 6: 63 


Source: Electronics Purchasing magazine’s electronics business survey 
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ABBOTT'S NEW 
300-WATT SWITCHING 
POWER SUPPLY SERIES. 


Na 


For design engineers who seek high- 
efficiency switching power supplies for use in 
the military environment—your ship has come 
in. Abbott introduces a new triple output, 300- 
watt switching power supply which features 
tightly controlled and conservatively rated 
specs combined with an impressive 2.1 watts/ 
cubic inch density (per NAVMAT guidelines). 

Shipshape for powering naval sonar/radar, 
communications, ground support for airborne 
systems, and electronic counter measures equipment, 
the compact M300T accepts 115 V at 47 to 440 Hz 
input frequency. And it delivers 300 watts at 5 V, +12 V, or 
+15 V with very little ripple and noise as well as tight EMI specs. Its low 
3” profile makes M300T perfect for new design applications, retrofit 
and modifications. 

Standard features on every M300T power supply include short cir- 
cuit protection and overvoltage protection. Plus every unit is encapsulated 
and hermetically sealed to meet the environmental requirements of 
MIL-STD-810C in addition to the 5-foot hammer drop of MIL-S-90IC. 

All this makes M300T live up to our reputation “When reliability is 


ABBOTT M300 SWITCHING POWER SUPPLY SERIES 


imperative?’® DIMENSIONS 3” x 6” x 8” 
For extra versatility, choose from a selection of optional features Aes f < i. 4 Rita! 10% 
such as special connectors, three phase input, wider input voltage range, Aces newer 300 watts (5 V, +12 V: or +/5 V) 
and wider operating temperature range. Plus, M300T is depot repairable Efficiency 60% minimum 
for convenient routine maintenance operations. Hold up time 10 m Sec | 
Whenever you call for power, Abbott provides a powerful answer. byes nae oss barnes en 
Call or send for complete specifications today. Abbott Transistor® ppappeny ; a 1 
Laboratories, Inc., Power Supply Division, 5200 West Jefferson Bivd., EMI Meets MIL-STD-461B ** 
Los Angeles, CA 90016 (213) 936-8185. Eastern Office: (201) 461-4411. Environment Meets MIL-STD-810C, MIL-S-90IC 
Southwest Office: (214) 437-0697. London Office: 0737 82 3273. Input protection Per MIL-STD-1399 
Operating temperature range 0°C to + 71°C 
Storage temperature range —55°C to +85°C 
® MTBF * (Ground benign) 60,000 Hs. 
WHEN RELIABILITY IS IMPERATIVE. ER option 134,228 Hrs. 
MTBF * (Naval sheltered) /1,000 Hrs. 
ER option 28,000 Hrs 


*MIL-HDBK-21/7D (50°C baseplate temp.) 
* *Refer to spec sheet for applicable levels. 


MILITARY POWER SUPPLIES CIRCLE NO 67 
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lectrical signal. The voltage output is 
proportional to the stress applied, and 
can reach hundreds of volts. The signal 
will drive CMOS or a liquid-crystal display 
directly. Piezo Film is also an extremely 
broad-band material, responding to 
frequencies from DC to GHz. 

Conversely, Piezo Film transforms an 
electrical signal into mechanical motion. 
Its dimensional change at low frequencies 
makes it useful in actuators and micro- 
manipulators, and, at audible frequencies, 
as speakers. At megahertz frequencies, 








sim itter 
» KYNAR Piezo Film is also pyroelectric, 
converting thermal energy into elec- 


_ tricity, The film is so sensitive it can 


detect heat from the human body up to 


ivity 50 feet away. 


The potential applications for this 
revolutionary low-cost transducer 
material are limited only by your imagi- 
nation. Consider these areas: 


Industrial/Instrumentation: Pressure, 
strain and impact measurement; 
machinery health monitoring; flow and 
level measurements; NDT; IR detectors; 
robotic-tactile sensors; security monitor- 
ing and perimeter security devices. 


Medical: Measure gas and fluid flow, 
body motion, heartbeat, respiration, and 
blood pressure. Also, ultrasonic imaging 
and instant thermometers. 


Computers: Switches and keyboards; 
input devices such as digitizers, sketch 


pads, and interactive touch screens; 
printers, too. High resistance to impact 
and fatigue means Piezo Film won't 
degrade over millions of operations. 


Audio: Speakers, microphones, and 
acoustic pick-ups for musical instruments. 


KYNAR Piezo Film is available in a 
range of thicknesses and sizes, and 
Pennwalt can provide custom patterned 
metalizations to meet your design needs. 


Send for your KYNAR PiezoFilm 


Experimenter’s Kit. 
Experimenter’s Kits are available for 
S45. The kit includes samples of KYNAR 
Piezo Film, plastic connectors with leads, 
and instructions for five easy-to-perform 
experiments. 

To order your Experimenter’s Kit, 
or for more information about KYNAR 
Piezo Film, call us at (215) 337-6710, 
or write: KYNAR Piezo Film Group, 
Pennwalt Corporation, 900 First Ave., 
King of Prussia, PA 19406. 
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Special Report 





Designers of pressure sensors and transducers are striving to improve 
price and performance figures to satisfy the needs of a growing variety of 
applications. In particular, the levels of integration now available in 
IC-based devices are maintaining performance levels while reducing costs. 
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Tom Ormond, Senior Editor 


Manufacturers of pressure sensors and transducers 
are continuing to refine device designs, improve per- 
formance and reliability, and reduce costs. Some ven- 
dors are using new fabrication techniques to im- 
prove reliability. Many are also miniaturizing their 
products. There’s also a trend toward more complex 
sensors that include a good deal of electronics within 
the transducer package itself. 

The most basic level of integration involves the 
addition of passive components (either on a sensor 
chip or ceramic substrate) to perform the basic 
signal-conditioning functions such as zeroing, temper- 
ature compensation, and sensitivity calibration. Some 
manufacturers also include active devices to develop 
high-level output signals. Then there’s functional inte- 
gration, which involves the addition of new functions 
that complement and enhance sensor performance. 
This type of integration relies on recent develop- 
ments in micromachining achieved by companies like 
NovaSensor and Transensory Devices. 

Micromachining is the 3-D sculpturing of silicon to 
form mechanical structures. As it is applied to sen- 
sors, micromachining today provides a new arsenal of 
tools that will soon result in a new generation of more 
sophisticated devices. These intelligent sensors will 
include »Ps and memory within the device (see box, 
“In a class by itself”). 

A number of techniques transform mechanical dis- 
placement into an electrical signal. The most common 
methods employed in commercial transducers are 
strain-gauge, variable-capacitance, LVDT (linear varia- 
ble differential transformer), potentiometric, force-bal- 


Prices of pressure sensors and transducers are falling because 
manufacturers are integrating active and passive devices and im- 
proving processing techniques. (Photo courtesy Motorola Inc) 
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In a class by itself 


The level of integration you can 
expect in future sensors will 
yield devices that can automati- 
cally correct data for nonlineari- 
ty and temperature effects. 
These smart devices will contain 
integral w~Ps and memory and 
will be able to transmit digital 
output data in engineering units 
and provide range-changing 
capability. 

One such device is available 
now. A typical Sensotec DTP 
(which costs $850 to $1100, de- 
pending on measurement type 
and options) consists of a load or 
pressure sensor, a power supply, 
a programmed feedback amplifi- 
er (PFA), a uP and memory, an 
address/data bus, A/D and D/A 
converters, a UART, and an ex- 
citation-supply regulator. The 
sensing element consists of a 
bonded, foil strain gauge (a 
Wheatstone bridge circuit) that 
provides an output proportional 
to the measured quantity. The 
power supply operates from an 
external, unregulated +15 or 
28V de source; this source is 
then regulated to provide excita- 
tion to the sensing element. The 
PFA then amplifies the low-level 
signal from the sensor. 

The device’s ROM stores the 
program steps and fixed con- 
stants and communicates with 
the »P through the multiplexed 





This highly integrated, »P-based trans- 
ducer, the DTP from Sensotec, provides 
simultaneous analog and digital output 
signals, automatic recalibration, and pro- 
grammable correction for temperature ef- 


fects and ambient pressure. 


address/data bus. The sensor’s 
RAM (actually an EEPROM) 
stores data used in the calcula- 
tions, as well as alterable limits. 
The A/D converter is a 15-bit- 
plus-sign dual-slope integrator. 
It takes its reference potential 
from the excitation supply, 
thereby correcting for changes 


In the potential. 


The UART interfaces the 
transducer with the transmission 
link. The UART is bidirectional, 
sending commands and operating 
values to the transducer, and 
sending data to the readout de- 
vice. The D/A converter takes 





digital output data and trans- 
forms it to one of two standard 
analog output values: 0 to 5V or 
4 to 20 mA. 

The wP performs a number of 
functions. It monitors a 7-bit ad- 
dress code to determine which 
transducer should receive the 
transmission in question. It also 
detects a transmitted operation 
to determine any required 
change of operation. It trans- 
lates gain information from the 
data system or calibrator to set 
up the gain of the PFA, and it 
stores these operating character- 
istics. The »P times and controls 
the conversion of the transducer 
output to digital values, per- 
forming special corrections as in- 
dicated by any subroutines ac- 
tive at a given time. Finally, it 
transmits data upon request. 

Transducer performance is im- 
pressive. The digital output is 
compatible with RS-485, RS- 
232C, or 20-mA loop interfaces. 
The maximum line pressure it 
can measure is 2000 psi. Avail- 
able measurement ranges are 50 | 
through 8000 in. of H.O (differ- 
ential), 1 through 30,000 psia, 
and 1 through 30,000 psig. Accu- 
racy specs at +0.1% FS. Opera- 
tion spans —20 to +180°F. The 
thermal effect on zero and span 
measures +0.005%/°F/FS and 
+0.005%/°F, respectively. 


ance, piezoelectric, and vibrating-wire techniques. The 
most radical technology developments are occurring 
with strain-gauge types. They come in several varia- 
tions: bonded foil, diffused (piezoresistive), bonded 
semiconductor, and thin film. 

The piezoresistive strain-gauge devices are at the 
forefront of sensor-technology development. The semi- 
- conductor manufacturers that make these devices have 
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the process experience to achieve higher levels of 
integration, and in doing so they have managed to 
reduce prices to the $10 to $15 range while maintaining 
the accuracy, output, and temperature-compensation 
capabilities customers have come to expect. 

MPX2050 silicon piezoresistive pressure sensors 
from Motorola illustrate the level of integration avail- 
able in today’s solid-state sensors. The MPX2050 con- 
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sists of a monolithic shear-stress strain gauge, diffused 
thermistors, and a thin-film resistor network—all on 
one chip. Each chip is laser-trimmed for precise span 
and offset calibration. Laser-trimming also provides 
temperature compensation over a —40 to +125°C oper- 
ating range. 

The MPX2050’s 0- to 40-mV analog output is highly 
linear over a 0- to 7.3-psi differential (psid) pressure 
range, which translates into 0 to 50 kPa. Linearity (ie, 
the maximum deviation from a straight-line fit from 0 to 
50 kPa) at 25°C equals +0.1% FS typ and +0.25% FS 
max. Sensitivity specs at 0.8 mV/kPa, and typical 
zero-pressure offset is +0.05 mV. Temperature effects 
on hysteresis, full-scale span, and offset equal +0.5% 
FS, +0.5% FS, and +0.5 mV, respectively. Full-scale 
span is calibrated to 40+1.5 mV for a 50-kPa pressure 
differential with a 10V supply. 

MPX2050 Series sensors are available in a basic- 
element package for differential pressure measure- 
ments; differential, gauge, gauge-vacuum, gauge-axial, 
and gauge-vacuum/axial versions are also available. 
The devices cost $15.20 (10,000). 

The 16PC Series sensors from Micro Switch employ a 
0.1-in’ silicon chip with an integral sensing diaphragm 
and four piezoresistors. The four sensing resistors are 
connected as an active-element bridge for optimum 
linearity and sensitivity. Pressure applied to the dia- 
phragm causes it to flex and change the resistance 
values of the bridge, thus developing a low-level output 
voltage that’s proportional to pressure. 

The line includes three measurement options; differ- 
ential (16PCD), gauge (16PCG), and a choice of differ- 
ential or gauge (16PCM). All three options are available 
in 0- to 5-psi, 0- to 15-psi, and 0- to 30-psi measurement 
ranges. They feature laser-trimmed resistors and a 
thermistor to provide low sensitivity shift and null shift 
with temperature. All the parts cost $10 (5000). 

Maximum null offset specs at +1 mV. Full-scale 
output equals 50, 100, and 79 mV for 5-, 15-, and 30-psi 
devices, respectively. Respective linearity figures 
range from +0.75 to +1.5, +0.5 to +1.0, and +0.3 to 
+0.5% FS, and psi sensitivity equals 10.00, 6.67, and 
2.63 mV. Over a 0 to 50°C operating range, null shift 
measures +2 mV, and sensitivity shift (at 10V de) 
equals +1.5% FS. Repeatability and hysteresis spec at 
+0.25% FS. 

According to Micro Switch, the tape-automated- 
bonding (Tab) procedure used in assembling the 16PC 
Series provides bond strengths that are as much as 10 
times stronger than conventional wire bonding. In 
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The most basi level of electronic integra- 
tion involves the addition of passive compo- 
nents for signal-conditioning functions. 


addition, only eight interconnections are necessary—a 
benefit when you consider that a reduced number of 
connections generally means increased reliability. 

The 16PC sensors come in miniature black thermo- 
plastic packages with O-ring seals, which allow the 
devices to handle a wider variety of pressure media— 
air, gas, liquid, etc. The pressure-sensitive diaphragm 
region is surrounded by the package’s elastomer seal, 
leaving it exposed to pressure media applied through 
the ports, which are ultrasonically welded in place. You 
can select seal material to fit specific application re- 
quirements. 

Model 38 from IC Sensors is a bidirectional, solid- 
state, piezoresistive transducer that’s housed in a TO-8 
can. The sensor accommodates corrosive or noncorro- 
sive media through the bottom port and noncorrosive 
materials through the top port. The sensors interface 
with any liquid or gas medium that’s compatible with 
the device’s wetted materials—gold, silicon, and glass 
on the bottom port, and nickel and silicone on the 
top port. 

The units cover a 0- to 250-psid measurement range 











Able to take measurements 
as low as 0.1 psi, P-3000 Se- 
ries sensors from Schaevitz 
are available with 0 to 5V de, 
0 to +5V dc, or 4- to 20-mA 
outputs. 


Long-term stability and high 
repeatability are key features of 
type-CA, -CC, and -CS trans- 
ducers from D-J Instruments. 
The pressure transmitter shown 
on the left has a 4V dc output. 
Repeatability is 0.05% FS. 








Pressure transducers can use strain-gauge 
elements to convert mechanical displace- 
ment into a proportional electronic signal. 


in seven steps, spec +0.1% accuracy, and feature 
integral laser-trimmed resistors to provide tempera- 
ture compensation and calibration over 0 to 50°C. No 
external resistors are required. 

An additional laser-trimmed resistor in the package 
allows you to normalize variations in different sensors’ 
pressure sensitivities by programming the gain of an 
external amplifier. As a consequence, you can inter- 
change sensors without varying sensitivity by more 
than +1%, and you can maintain a high output level. 

Model 33 sensors are available in three performance 
grades: A, B, and C. With no external amplification, 
A-grade sensors have a 75- to 125-mV F'S span and spec 
a +1-mV zero-pressure output. Linearity equals +0.1% 
of span, and pressure hysteresis equals +0.05% of span. 


Sensors bear more than rated pressure 


B-grade sensors provide a 75- to 150-mV FS span and 
spec a +2-mV zero-pressure output. Linearity and 
pressure hysteresis equal +0.25% and +0.1% of span, 
respectively. C-grade units have an FS of 50 mV min 
and spec a +5 mV zero-pressure output. Linearity 
equals +0.5% of span, and pressure hysteresis equals 
+0.15% of span. 

All sensors will withstand three times the rated 
pressure. Typical supply current for guaranteed input/ 
output ratiometricity spec at 1.5 mA. The operating 


range is —40 to +125°C. A-, B-, and C-grade sensors 
cost $53, $51, and $35 (1000), respectively. 

The IPT from Ametek is an industrial pressure 
transducer available in 0- to 15-psi and 0- to 5000-psi 
gauge, absolute, and differential ranges. They employ 
solid-state, silicon, piezoresistive pressure-sensing ele- 
ments and a custom hybrid circuit that’s laser-trimmed 
under computer control to obtain the nominal output 
and to provide precise temperature compensation over 
a —25 to +75°C range. 3 

Four standard outputs are available: 0 to 50 mV, 0 to 
100 mV, 4 to 20 mA, and 1 to 5V de. Excitation voltage 
is either 10V de or 15 to 45V dc, depending on the 
output selected. Thermal repeatability specs at 0.1%, 
and accuracy equals +0.5% FS at 25°C. Combined 
temperature error measures 2% FS, and stability (over 
one year) equals +1%. Overpressure and burst pres- 
sure spec at 200 and 300%, respectively. Span equals 
0.5% FS, and offset equals 0+0.5 mV. 

IPTs have a 5 kQ (+1 kQ) output resistance and a 5- 
to 10-kQ input resistance. Each device is 100% comput- 
er tested for temperature and accuracy performance, 
and unit interchangeability is guaranteed. The parts 
come in high-impact, corrosion-resistant Valox housings 
with %- or %-in. NPT (national taper pipe) threaded 
pressure ports. The price is $15 (500). 

Like all the devices described thus far, Sensym’s 





Offering absolute, gauge, and differential measurement capability, Sensym’s SX Series 
pressure transducers feature a 1- to 150-psi range and 0.1% FS accuracy. 
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Temperature compensation over a 32 to 
200°F range is available in the Model 175A 
transducers from Robinson-Halpern. Five 
standard versions take measurements over a 
500- to 5000-psig range. 
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Capable of handling hostile aerospace envi- 
ronments, Gulton’s GMS 110 type 
pellicloidal pressure sensors employ a thin- 
film strain-gauge Wheatstone-bridge sensing 
element deposited on a silicon diaphragm. 
The deposition uses sputtering techniques 





PRESSURE 





Employing capacitance-sensing technology, Series 200 absolute pressure tranducers from 
MKS Instruments can measure vacuum pressure down to 10~° torr. Only the device’s Iconel 
housing is exposed to the process gases, thus reducing corrosion problems. 


semiconductor-type SX Series use a silicon diaphragm 
with the sensing bridges diffused into the silicon. The 
series includes 20 devices for measuring absolute, dif- 
ferential, and gauge pressures covering ranges from 0 
to 1 psi through 0 to 150 psi. Transducer outputs range 
from 18 to 270 mV. Typical accuracy (linearity and 
hysteresis) specs at 0.1% FS. With a 4.5-kO bridge 
resistance, noise of less than 2 pV p-p, and infinite 
resolution, the units are well suited to applications that 
require high accuracy. 

SX01 (0 to 1 psi) and SX05 (0 to 5 psi) devices 
measure only gauge and differential pressures. Full- 
scale span (with 18V dc excitation) ranges from 36 to 60 
mV. The typical zero-pressure offset for both devices 
specs at —40 mV. Repeatability equals 0.5% FS, and 
long-term stability specs at 0.1% FS. The devices 
operate over —40 to +85°C. Span and offset TCs 
measure —2300 ppm/°C and 4 pV/V/C, respectively. 

The 15-, 80-, 100-, and 150-psi transducers have F'S 
spans of 270, 270, 360, and 270 mV, respectively. 
Repeatability specs at 0.5% FS. The typical zero- 
pressure offset equals —40 mV, and the operating 
range is —40 to +85°C. Typical span and offset TCs 
equal —2150 ppm/°C and 4 pV/V/°C. 

Two package styles are available for all devices in the 
SX Series. A small, 0.5-in.-diameter plastic package is 
available for use in space-critical applications where the 
unit can be epoxied or sealed via O rings into a 
pressure-connection fixture. A compact N package 
(glass-filled nylon) is available for applications that 
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rather than ion implantation. 





Capable of operating while submerged, the 
PA194SH pressure transducer from West 
Coast Research draws only 1 mW and pro- 
vides a 1V FS. The unit is available with an 
output converter or transmitter that provides 
a BCD, 4- to 20-mA, or 0 to 5V control 
signal. 


require pressure ports. Prices range from $17.25 to 
$20.25 (100). 

Although the silicon-based sensors are showing the 
most activity in the advance of sensor technology, not 
all applications call for their use, so you'll continue to 
see a wide range of devices using other technologies. A 
number of sensors use stainless-steel rather than silicon 
diaphragms. The stainless steel is more impervious to 
corrosive media. What’s more, the stainless-steel de- 
vices can reach higher measurement levels than those 
attained by silicon sensors. 

Pacific Sensors’ PS-500 and PS-501 Series transduc- 
ers ($235) are compact sensors designed for applica- 
tions in which accuracy and reliability are prime consid- 
erations. They employ a sensing element that consists 
of a Wheatstone bridge-type strain gauge bonded to the 
stainless-steel diaphragm. Standard adapters are avail- 
able for %4-in. NPT threaded ports and for welded-line 
mounting. 

The PS-500 line includes 10 units that offer measure- 
ment capabilities ranging from 0 to 50 psig through 0 to 
5000 psig. Their signal output is 20 mV/V. Three 
PS-501 models take 0- to 15-psig, 3- to 15-psig, and 0- to 
25-psig measurements and furnish a5 mV/V output. All 
devices in both lines spec zero balance at +2% FS. 
Outputs are fully temperature compensated over a —35 
to +55°C operating range. Thermal shifts over the 
compensated range spec at 0.01%/°F FS and 0.01%/°F 
of reading for zero balance and sensitivity, respective- 
ly. Repeatability is better than 0.1%, and linearity 
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Bonded, fowl transducers are made from 
metallic fol specially configured to be senst- 
tive to strain in only one dtrection. 





(including hysteresis) is better than 0.5% FS. Excita- 
tion is from a standard 5V de regulated source. 


Long life and shock resistance 


The minimum service life of the devices is 160 million 
cycles. All units spec a 50g shock and vibration resis- 
tance. They will withstand overloads as high as 150% 
FS without zero shift and burst pressures greater than 
five times full scale or 15,000 psi, whichever is less. 

West Coast Research uses a bonded strain gauge (foil 
or silicon) and a stainless-steel diaphragm as the sens- 
ing element in its Model 193 miniature pressure trans- 
ducer. Housed in a package measuring %X1 or “4x% 
in. and weighing only 2 oz, the device is suited to 
applications in which small size and low mass are 
important design considerations. The transducers will 
stand up to corrosive and oxidizing environments, and 
you can expose them to temperatures as high as 450°F. 

Model 198 versions handle six measurement ranges: 0 
to 15, 0 to 30, 0 to 50, 0 to 100, 0 to 1000, and 0 to 3000 
psig. The device costs $430. Over the temperature- 
compensated range of 0 to 200°F, linearity and repeata- 
bility both spec at 0.5% FS. Maximum zero drift equals 
0.01% FS/°F. Standard versions employ a foil-type 
strain gauge, and output sensitivity equals 2 mV/V (for 
1 to 10V excitation). Use of a silicon strain gauge 
increases the sensitivity figure to 100 mV/V for the 
same excitation range. A third transducer version 
includes an integral instrumentation amplifier that pro- 
vides a 5V FS output. 

Standard versions of the transducers employ stain- 
less-steel packaging; high-temperature units use Inco- 
nel or Hastalloy materials. The pressure connection is 
via a %-in. NPT or AN port. A Teflon-coated, 4- 
conductor pigtail or a Teflon-wrapped shielded cable 
serves as the electrical input (a case-mounted connector 
is available as an option). Because the transducer is 
light, you use the threaded male pressure fittings for 
mechanical mounting. Screw-type, case-mounted 
brackets are also available. 


Measurement range to 50,000 psig 


Dynisco’s Model STD (standard temperature) and 
STD-H (high temperature) transducers measure high 
pressure levels. Both models are available in five 
full-scale measurement ranges; 0 to 5000, 0 to 10,000, 0 
to 20,000, 0 to 30,000 and 0 to 50,000 psig. They feature 
all-stainless-steel construction and incorporate a 1- 
piece sensing tube that employs bonded strain gauges 
configured in a Wheatstone bridge. The sensing ele- 
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Depending on the material used for the 
strain-gauge elements, a 10V excitation 
can produce full-scale outputs of 20 to 
500 mV. 








A laser-trimmed hybrid circuit determines the nominal output and 
provides temperature compensation over a —25 to + 75°C range in the 
IPT transducers from Ametek. These parts take gauge, absolute, and 
differential pressure measurements. 





ment has no moving parts and minimal deflection, 
resulting in a rugged transducer capable of withstand- 
ing severe shock and vibration. You can use standard 
production units with any pressure medium that won’t 
corrode 410 or 15-5 PH stainless steel. 

Accuracy—including nonlinearity, hysteresis, and re- 
peatability—is within +0.05% FS for the STD and 
+0.7% for the STD-H. Respective repeatability figures 
spec at +0.05% and +0.1%. Full-scale output at recom- 
mended excitation (6V ac/dc) is 6 mV+0.25%, and 
sensitivity measures 1 mV/V+0.25%. The functional 
operating temperature ranges are —35 to +65°C and 
—385 to +252°C for the STD and STD-H, respectively; 
the compensated ranges are —10 to +46°C and —10 to 
+218°C. The STD part costs $1025 to $1325; the STD-H 
part costs $1125 to $1425. 

Techniques that deposit the resistor network onto the 
diaphragm result in sensors that are more stable than 
those employing bonding techniques. Devices using the 
deposition techniques have good zero and full-scale 
sensitivity stability and good long-term stability. 

D-J Instruments manufactures its type-CA, -CS, and 
-CC transducers with what it calls a “transbar” technol- 
ogy. The units employ a strain-gauge bridge deposited, 
via thick-film technology, on a ceramic diaphragm. The 
diaphragm is fused onto a ceramic baseplate by means 
of a high-temperature glass seal. The sensors are zero 
balanced; the trimming of a thick-film resistor network 
deposited on the capsules’ back plate adjusts the de- 
vices’ span figures. 

The transbar tranducers measure differential or ab- 
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solute pressures. The $15 CS is the basic sensor, and 
the $16.46 CA is the zero-balanced version (prices are 
for quantities of 10,000). Nine models cover the mea- 
surement ranges 1.5 to 10 psi through 600 to 3000 psi. 
Typical sensitivity ranges from 0.41 to 0.0028 mV/V/ 
psi, and the total error band measures 0.5 to 0.2% FS. 
The maximum excitation voltage specs at 30V, and the 
operating temperature range is —65 to +260°F. Ther- 
mal zero drift equals 0.003 mV/V/°F, and thermal 
sensitivity shift is 0.08%/°F max. 

The $64.50 type-CC sensors accommodate both static 
and dynamic absolute or gauge pressure measurements 
from 7.5 to 3000 psi. Total error band specs at 0.5 to 
0.3% of a 4V FS. Operation spans —15 to +185°F. 
Thermal zero drift (from 32 to 140°F) measures +1% 
FS max, and thermal sensitivity shift equals 
+0.006%/°F. 


Sputtering borrowed from IC makers 


Gulton Industries’ GMS 110 pellicloidal sensors are 
designed to withstand extremely hostile environments. 
A thin-film strain-gauge Wheatstone bridge using pre- 
cious-metal resistive elements is deposited on a silicon 
pressure diaphragm. The sensing elements and inter- 
connecting circuitry are deposited using a sputtering 
technique similar to that used by semiconductor manu- 
facturers. The units feature all-welded construction 
(where applicable) and hermetic seals. There are no 
moving parts other than the diaphragm. 

The pellicloidal sensors accommodate any pressure 
medium that’s compatible with stainless steel and sili- 
con. The devices take pressure measurements in two 
ranges: 15 to 100 psi and 100 to 5000 psi. High-pressure- 
range devices employ a single crystal sapphire in place 
of the single crystal silicon bridge. Nonlinearity is less 
than +0.38% FS. Zero balance specs at +2% FS, and 
sensitivity equals 2.5 mV/V+1% FS (assuming a typical 
excitation voltage of 8 to 12V). 

Proof and burst pressures spec at 150 and 200% FS. 
Hysteresis and nonrepeatability equal +0.05% FS. 
Operation spans —65 to +250°F. Zero shift and sensi- 
tivity shifts measure 0.005% FS/°F. Nominal input and 
output impedances spec at 1 kQ, and current drain 
equals 10 mA (for a 10V de excitation). A basic unit 
costs $695, but the parts generally form the basis of 
custom designs. 

Non-strain-gauge transducers, though not subject to 
radical technological changes, still abound and offer 
advantages of their own. Transformer-based devices, 
for example, have long operational lives and furnish 
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To handle harsh industrial environments, 
some transducer designs employ a flexible 
stainless-steel diaphragm. 








Employing variable-reluctance sensing 
technology, PT Series transducers from Co- 
lumbia Research span a 10- to 150-psi range 
for gauge, absolute, or differential measure- 
ments. They feature accuracies within 1% FS. 


excellent resolution. In these parts, a transformer coil 
serves the sensing element. The transducers are not 
affected by mechanical overload, so they’re very reli- 
able. They react well to vibration and are suited to 
harsh environments. 

One example of transformer-based transducers is the 
P-3000 Series from Schaevitz Engineering. These de- 
vices measure low to moderate pressures—gauge, ab- 
solute, or differential—in a variety of noncorrosive 
liquids or gases. The series includes de/de transducers, 
4- to 20-mA 2-wire transmitters, and a pressure-to- 
current converter. 

The pressure-sensing element is in an all-welded 
Ni-Span C capsule. Pressure-related deflection is mea- 
sured by an LVDT displacement sensor whose core is 
coupled to the capsule. The LVDT produces an electri- 
cal output that’s directly proportional to core motion, 
which is, in turn, proportional to the pressure applied 
to the capsule. 


Transformer-based unit has 5V output 


The P-3061 transducers take measurements over a 
0.1- to 100-psi range. They operate from a 10 to 32V 
unregulated source and provide a 0 to 5V de output. 
Output change with variation in input voltage is less 
than 0.1%. Combined static error (nonlinearity, nonre- 
peatability, and hysteresis) is less than 5% F'S. Zero-set 
and span-set ranges spec at +10%. The overall operat- 
ing range is —40 to +80°C; the compensated range is 
—5 to +65°C. Thermal zero and span shifts spec at 
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Developed to handle corrosive media, the 
Mediamate from Data Instruments mea- 
sures pressures ranging to 5000 psig and 
features 1% FS accuracies. 





For measuring differential pressures from 0 
to 250 psi in seven ranges, Model 33 sensors 
from IC Sensors feature integral laser- 
trimmed resistors to provide temperature 
compensation over 0 to 50°C. 


0.02% FS/°C. Prices range from $275.60 to $325.20, 
with quantity discounts available. 

All electronic circuitry needed to operate the LVDT 
is on a pe board housed within a separate compartment 
of the transducer case. The circuitry provides LVDT 
excitation as well as signal amplification. Input power 
connections are diode-protected against damage from 
reverse polarity. Controls mounted on the circuit board 
set the transducer’s zero and span; you can access these 
controls without removing the transducer’s protective 
cover. All connections are brought out through a 
shielded cable. 3 ! 

Columbia Research is another company that uses 
transformer coils in its transducers. Each PT Series 
unit’s sensing system employs an LVDT in a capsule. 
They operate from an ac source (5V rms at 3 kHz) and 
include no signal-conditioning circuitry. Because the 
movable core does not make physical contact with the 
transformer coils, transducers of this type are less 
likely to suffer from wear and contamination problems. 

PT Series sensors cover a 10- to 150-psi measurement 
range and come in versions for gauge, absolute, and 
differential measurements. The devices will withstand 
two times the FS pressure range. Typical FS output 
(into a 5-MQ) load) equals 1V rms. Zero balance equals 
+0.5% FS, and nonlinearity and hysteresis measure 
+0.75% FS. Repeatability specs at +0.15%. 

The overall operating range spans —40 to +250°F; 
compensation is provided over —40 to +200°F. Sensitiv- 
ity and zero-balance changes with temperature (over 


EDN May 1, 1986 











1en it comes to memory products, Samsung is coming on strong. 
| We're offering an ever-broadening line of products. We're building 
top-quality, industry-standard products of our own design, like our 
64K and 256K DRAMs. And we're keeping costs down and volume up with 
production facilities internationally recognized as being among the most 
advanced in the industry. For example, Samsung is one of the few semi- 
conductor companies fabricating 6-inch wafers in production quantities. 
In fact, in the last four years, Samsung has made a $500 million 
commitment to developing and producing memory products, primaril 
for the U.S. market. 
That means we're here to stay. 
So if your current memory suppliers are les 
you'd like, find out about Samsung. Just call you 
sales representative or distributor to get o 
samples and reliability report. 
Samsung. We're on yours 








51 50 Great America Parkway, 
Santa Clara, CA 95054 
408-980-1630 


©1986 Samsung Semiconductor 
CIRCLE NO 70 










































Nonstlicon sensors abound, and many serve 
in applications that require output levels 
not yet within the range of the silicon 
devices. 





the compensated range) equal +0.015%/°F and 
+0.0.02% FS/°F, respectively. A 10-psig device costs 
$295 (11). 

Two more transducer types—piezoelectric and varia- 
ble-capacitance devices—remain popular. Both types 
feature good accuracy. Piezoelectric devices are very 
small and provide the best frequency response of any 
transducer that measures changes in pressure. 

General-purpose Series 111A20 quartz minigauges 
from PCB Piezotronics measure dynamic and short- 
term static pressures from a vacuum to 10,000 psi. The 
piezoelectric sensing system in these devices contains a 
rigid, multiplate, compression-mode quartz element, 
with an integral compensating accelerometer to reduce 
motion sensitivity. The units measure transient or 
repetitive phenomena, relative to the initial or average 
pressure level, over wide amplitude and frequency 
ranges, and under adverse environmental conditions. 

When connected to a power unit, 111A20 self-ampli- 
fying transducers generate a high-level, low-impedance 
analog output signal that’s compatible with most read- 
out instruments. PCB offers a simple unit that powers 
the transducer over the signal lead (coaxial or 2-wire), 
eliminates bias on the output, and monitors normal or 
faulty operation. 

Measurement capability, for a standard 5V output, 
ranges to 5000 psi. The devices’ useful overrange (10V 
output) and maximum pressures spec at 10,000 and 





High pressure and high temperature measurements are within the 
range of Dynisco’s Model STD and STD-H transducers. Both handle 
pressure ranges to 50,000 psi, and the STD-H will respond to 
temperatures of 486°F. 
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Most types of media can be in direct contact with either side of the 
sensing element in Micro Switch’s Model 16 PCD transducer. 


15,000 psi, respectively. Resolution equals 0.1 psi, and 
sensitivity measures 1 mV/psi. The output impedance 
equals 100, and acceleration sensitivity specs at 0.002 
psig. The temperature range spans —100 to +275°F, 
and the TC equals 0.08%/°F. Prices start at $330. 


Vary capacitance to produce output 


In variable-capacitance devices, pressure moves a 
diaphragm, and the change in position relative to a 
second element produces a capacitance change that 
yields the output. Units in the 200 Series of electronic 
nanometers from MKS Instruments employ variable- 
capacitance technology. The systems require three 
major components to convert pressure to a usable de 
voltage output: a sensor, a signal conditioner, and a 
power supply. 

Model 220B, -221A, -222B, -224, -230, and -227A 
transducers each contain a tensioned metal diaphragm. 
One side of the diaphragm is exposed to the gas being 
monitored; the other side contains an electrode assem- 
bly located in a factory-sealed reference cavity main- 
tained at a high vacuum level by an integral chemical 
getter system, The diaphragm deflects in response to 
changes in absolute pressure (independent of the mea- 
sured gas composition), causing a capacitance change 
between the diaphragm and the adjacent electrode 
assembly. 

The signal conditioner, available in all units, contains 
a fixed-frequency oscillator, an amplifier, a demodula- 
tor, and calibration circuitry. The signal conditioner 
takes the ac voltage generated by the capacitance 
change, amplifies it, demodulates it, and converts it toa 
de voltage that’s linear with pressure and calibrated 
against a pressure standard. The maximum output is 
10V de. 

The 220B transducer contains the required sensor, 
signal conditioner, and power supply. You only need to 
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THE DESIGNER'S NOTEBOOK 


Piezoelectric alarms offer 
unique design advantages 


Piezoelectric transducers utilized as 
alarms and other types of audio output 
devices offer unique design advantages 
not available in other types of trans- 
ducers such as speakers and electro- 
mechanical buzzers. 


Mechanical: Piezoelectric transducers 
provide extremely high audio outputs in 
very little space with minimum sizes 
being 42” in diameter with wafer thin- 
ness. Mounting is extremely easy, nor- 
mally only requiring simple plastic or 
metal clips to hold the discs in place. 
Audio output can be easily increased 
thru the use of a resonant molded, plas- 
tic cavity without increasing electrical 
power input requirements. Constructed 
as a single lightweight monolithic unit, 
piezoelectric transducers are virtually 






immune to shock, vibration, moisture 
and temperature extremes. 


Electrical: Piezoelectric transducers are 
extremely efficient and require very little 
electrical power to provide high audio 
outputs—particularly important in bat- 
tery operated devices. They generate 
no EMI/RFI as do electromechanical 
devices, thus eliminating any need for 
filtering devices. Frequency response 
can be selected to peak at specific fre- 
quencies as required by alarm applica- 
tions or can be designed to provide high 
harmonic and overtone response as re- 
quired for “chime” types of applications. 
Response can also be designed to be 
relatively flat over standard speech fre- 
quencies as required by telephone and 
communications applications. These 
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devices can also be used as input 
transducers, converting audio energy to 
electrical energy, in microphone-type 
applications. 


Piezoelectric transducers are probably 
one of the most flexible electronic com- 
ponents in use today with applications 
encompassing all types of electronic 
systems for consumer and industrial 
applications. Find out more about these 
unique devices. Write to Murata Erie 
North America, Inc., 2200 Lake Park 
Drive, Smyrna, Georgia 30080 or call 
404-433-7878. 





MURATA ERIE NORTH AMERICA, INC. 





2. Close lever 
THAT’S ALL! 


AMERICAN 
DESIGNED 
AND MADE 


ZND) SeHe@S 


200” Center Spacing — 
500 "xX 500” Sub-Mini Profile 


@ Accepts #18-#22 AWG standard PVC 
insulated wire (stranded or solid) 


@ Available in 2-16 positions (end-stackable) 


@ Complies with 10A/300V UL/CSA. 
Also VDE 0110 standards. 


@ Available in 2-IDV solderable PC 
or 2-IDDV depluggable versions 


@ Cam actuated insulation 
displacement contact may 
be reterminated 


@ Stand-offs for flux cleaning 
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Request 
your copy 


call 7-800-682-REED of 2-ID Series 


For samples and quotations 


brochure 


In IMlinois 1-312-682-4100 


Ask us about our full line of Terminal Blocks and SWAP{2:\G<™ 
Flat Cable Connector, Relay & Timer Socket Assemblies. 


Visit us 

at Electro ’86 
May 13, 14, 15 
Booths 
1332-1339 





Quality and Innovation 
REED DEVICES INC., 525 Randy Road, Carol Stream, Illinois 60188 


Tel. (312) 682-4100 TWX 910-252-2118 
In Canada: AUGAT Electronics, Inc., Missisauga, Ontario, 
Tel. (416) 677-1500 


“Patent Pending 
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add a display unit (available from the manufacturer) for 
a direct pressure readout. The transducer features de 
proportional control to maintain the sensor at 45+0.1%/ 
°C. The basic 220B unit costs $1225. 

The 221A, 222B, and 227A devices ($685, $575, and 
$995, respectively) include only the sensor and signal 
conditioner. To develop a total system, users must add 
a power supply and a readout device. Model 224 ($690) 
includes the sensor, the signal conditioner, two sepa- 
rate setpoints, and two LED below-setpoint indicators. 
Again, you'll have to add a supply and readout device to 
obtain a complete pressure-measurement system. 
Model 230 ($575) provides a 4- to 20-mA output and is 
similar to the 222B unit. __ 

System performance varies with the choice of trans- 
ducer. FS pressure measurement ranges from 1 to 
10,000 torr, and accuracy figures (including effects of 
hysteresis, nonlinearity, and nonrepeatability) range 
from 0.15 to 1% of reading. Operating ranges are 0 to 
50°C for the 222B, 224, and 230 transducers, 5 to 40°C 
for the 220B, and 15 to 40°C for the 227A. Overpressure 
limit equals 120% F'S or 20 psia, whichever is greater. 
RFI suppression is standard on all models. EDN 
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if you can design in LSTT 





FCT will be child's play. 


Interface, intermix or design from scratch 
with HCT. Not just compatible with LSTTL, 
its compatible with you. 


lf only every breakthrough were this easy to 
use! RCA HCT gives you the high speed CMOS 
advantages you need for your design, at prices 
competitive to LST TL. Just plug the equivalent 
HCT part into your LSTTL socket for these 
better-than-equivalent advantages: 

Much more reliable than LSTTL. 

Accelerated temperature life tests reveal a 
failure rate for RCA HCT of 15 failures in 
10° hours (FITS) versus 80 FITS for LSTTL. 

With lower IC power consumption resulting in 
lower ambient equipment temperature, It's no 
Surprise that system reliability is better with 
QMOS.% And in practical applications using 
QMOS, latch-up is virtually non-existent. 

Dramatically reduced power. 

An RCA HCT device typically dissipates no 
more than 1/500 the power of its LST TL equiva- 
lent in the quiescent state, and only 1/5 the power 
at 1MHz. You can use this power savings to add 
features or battery back-up, cut back on your 
power supply or eliminate fans. 

Twice the noise immunity of LSTTL. 

High noise immunity lets your product perform 
more reliably in harsh noise environments. Output 
voltages are rail-to-rail, improving the input noise 
immunity of LSTTL, NMOS, or CMOS loads. 

Wider operating temperature range. 

HCT temperature range spans -40° to +85° 
versus 0° to+70° for LSTTL. You might cut down 
on cooling fans, or send your design into harsher 
temperatures. And wider temperature swings 
have negligible effect on the input switching vol- 
tage (unlike LSTTL where input switching voltage 


*“QMOS is RCA high speed CMOS logic. 
Alternate sources: Philips N.V. and Signetics. 





changes at high and low temperatures). 

Twice the supply voltage tolerance. 

HCT doubles the top and bottom voltage tol- 
erance, allowing you to use less costly voltage 
regulator circuits. 

100 times lower input current. 

You can add circuit features, even if you are 
already at LSTTL maximum drive capability. 

Higher output source current. 

With active output source current design, 
QMOS can direct drive relays, LED's, LCD's, 
Darlingtons, Logic-level MOSFETs, lamps and 
other grounded loads. 

Lower leakage current in high Z-state. 

This permits more 3-state drivers on a bus 
and a broad range of terminating resistors. 

Balanced output transitions. 

QMOS has balanced output transition and 
propagation delay times, minimizing logic timing 
problems and enhancing system speed. 

Complete line of HC devices too. 

For your all-CMOS designs, we have a com- 
plete line of HC parts. 

If it all sounds too good to be true, you 
haven't tried RCA. 

If you're still not convinced, send for our doc- 
umented proof on an experiment we conducted: 
replacing LSTTL with HCT ona commercial PC. 

To get started on your own HC or HCT quali- 
fication, call the RCA sales office or stocking 
distributor near you. Or write: RCA Solid State, 
Box 2900, Somerville, NU 08876. 

Most QMOS devices are now available in 
SO packages. 








WITH MAINFRAME PERFORMANCE TOOLS 





MAINFRAME CAPABILITY 
FOR A FRACTION OF THE 
COST. The FutureNet® family 
of PC-based CAE tools gives you the 
high performance you demand, at a 
price you can afford. From the DASH™ 
Schematic Designer, DASH™-CADAT 
PLUS to the DASH™-PCB, our prod- 
ucts let you take even the most com- 
plex designs through schematic 
capture, simulation, and printed circuit 
board layout — faster and easier than 
you ever thought possible. 

And our Personal Silicon Foundry™ 
gives you rapid design, testing and 
programming capabilities for program- 
mable logic devices. 


FUTURENET TALKS TO THE 

WORLD OF CAE/CAD. An 

open architecture and IBM® 
PC platform let you easily integrate our 
CAE system into your engineering 
environment. FutureNet offers many 
post processors to translate schemat- 
ics into files compatible with your in- 
house CAD system. Complete data- 
base description and source software 
for net lists and drawing translators are 
also available. 

And because DASH is an accepted 
CAE standard, it gives you immediate 
access to more than two dozen gate 
array foundries, as well as a wide vari- 
ety of engineering service bureaus. 


FUTURENET PROTECTS YOUR 
CAE INVESTMENT. We are 
committed to continually 
enhancing our CAE product line. Each 
new software version is compatible 
with the last, so you can always use 
your existing drawing files. 

And you'll never have to worry 
about outgrowing your system. Our 
32-bit co-processor gives you the 
power to add high performance logic 
simulation and PCB layout capability 
within the same platform. This flexible 
hardware design will also let you easily 
take advantage of tomorrow's new 
and more powerful processing 
capabilities. 








Distributed by Hamilton Avnet. 


FOR YOUR IBM PC. 






DASH SCHEMATIC DESIGNER: CREATE 

SCHEMATICS AT LIGHTNING SPEED. 

@ Most widely used schematic 
designer 

@ Symbol rotation/reflection, 
orthogonal rubber banding, snap- 
to-pin and more 

@ Simplified text annotation 

m Extensive libraries of TTL, ECL, 
CMOS, and VLSI parts 

m Help menus and on-line 

documentation 


@ Hierarchical structure for top-down 
and bottom-up design 


recetbis adder | (Recd = Mend ALE-HD = Help 


DASH-CADAT PLUS: SIMULATE LOGIC, 

TIMING AND FAULTS WITH THE POWER 

OF A MAINFRAME. 

m Logic simulation up to 30,000 gates 

@ Fault simulation for full testability 

@ Rivals mainframe performance 

@ Display processor operates like a 
logic analyzer 

@ Stimulus language simplifies test 
vector generation 

@ Simulates at transistor, gate, func- 
tional or behavioral level 

@ ASIC libraries and optional hardware 

modeler 


=mezro 
Authorized IBM Value-Added Dealer. 


FutureNet Division 9310 Topanga Canyon Boulevard, Chatsworth, CA 91311-5728 (818) 700-0691/ Telex 910-494-2681 

DATA1!/O Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 881-6444/Telex 15-2167 
DATA1!/O Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands (20) 622866/Telex 16616 DATIO NL 
DATA!/O Germany Bahnhofstrasse 3, D-6453 Seligenstadt, Federal Republic of Germany (6182) 3088/Telex 4184962 DATA D 
DATA1I/O Japan Ginza Orient Building, 6F, 8-19-13, Ginza Chuo-ku, Tokyo 104, Japan (03) 574-0211/ Telex 2522685 DATAIO J 
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DASH-PCB: LAY OUT PCBs FOUR TIMES 
FASTER THAN THE EXPERTS. 


wm Expert multi-strategy router 


m@ Trace hugging frees maximum 
number of routing channels 


m@ Real-time rubber banding optimizes 
component placement 

@ Automatic 45 degree routing 

m@ Board capacity up to 32" X 32” 

m@ Design rule checking ensures 
accuracy 

w Multiple trace layers to handle the 
most complex designs 





PERSONAL SILICON FOUNDRY: CON- 

CEPT TO SILICON IN THREE HOURS. 

@ Integrated programmable logic 
design, optimization, verification, 
fault grading and automatic test 
vector generation 

m@ Includes ABEL™, the industry stan- 
dard high-level design language 

m Converts DASH schematics into 

optimized PLD designs 


BREAK THROUGH THE BARRIERS 

TO CAE. Call FutureNet today at 

(818) 700-0691 and find out how our 
PC-based CAE system overcomes the 
obstacles to CAE. You'll get main- 
frame capability at a price you can 
afford. 





Data /O Company 
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THINKING OF IMPROVING YOUR EXISTING PRODUCT DESIGN OR 
DOING A NEW SYSTEM DESIGN? YOU VE PROBABLY HEARD ALL THE 
TALK ABOUT APPLICATION SPECIFIC INTEGRATED CIRCUITS (ASICS) 
AND DREAMED OF A COMPACT, HIGH PERFORMANCE SYSTEM FREE 
FROM THE CONSTRAINTS OF STANDARD COMPONENTS. CONFUSED 
ABOUT THE ADVANTAGES OF GATE ARRAYS, STANDARD CELLS AND 
FULL CUSTOM? WORRIED ABOUT THE PITFALLS OF WORKSTATIONS 
THAT DON’T QUITE DO WHAT THEY CLAIM AND COSTLY FABRICATION 
RE-RUNS IF SOMETHING GETS SCREWED UP? SOUNDS FAMILIAR. 


WE THOUGHT YOU’D LIKE TO KNOW ABOUT WOLFSON 
MICROELECTRONICS. WE'RE UNIQUE IN COMBINING BOTH SYSTEMS 
ENGINEERING AND SEMICONDUCTOR DESIGN EXPERTISE. JUST 
WHAT YOU'VE BEEN WAITING FOR, A COMPANY THAT CAN HELP YOU 
HARNESS THE POTENTIAL YOU KNOW ASICS OUGHT TO OFFER. 
WE VE GOT THE TECHNOLOGY IN CMOS GATE ARRAYS (UP TO 
20,000 GATES), STANDARD CELLS AND FULL CUSTOM IC’s (IN 3, 2.5, 
I.5 AND SOON I.2 MICRON CMOS) TO MAKE YOUR PRODUCTS 
REALLY FLY. WE EMPLOY THE COUNTRY’S TOP I.C. DESIGNERS, HAVE 
A NETWORKED CAE SYSTEM (SILICON COMPILER) SECOND TO 
NONE (MOST SOFTWARE DEVELOPED IN-HOUSE BECAUSE NO 
COMMERCIALLY AVAILABLE SYSTEMS ARE GOOD ENOUGH), AND 
WE ARE THE ONLY DESIGN HOUSE IN THE U.K. APPROVED BY 
FUJITSU. Most IMPORTANT OF ALL IS OUR DOWN-TO-EARTH 
SYSTEMS ENGINEERING APPROACH TO ASICS. SYSTEMS SOLUTIONS 
IN SILICON. 


IN AN INDUSTRY FULL OF HYPE WE THINK YOU'LL FIND US A 
REFRESHING CHANGE. WRITE OR CALL NOW FOR INFORMATION ON 
OUR FULL SERVICE CAPABILITY IN, DESIGN, MANUFACTURE AND 
SUPPLY OF ASICS. 


FOR FULL DETAILS OF WOLFSON MICROELECTRONICS SERVICE 
CAPABILITIES, PLEASE FILL IN THE COUPON BELOW, AND RETURN 
IT TO US AT:— 

WOLFSON MICROELECTRONICS LIMITED, Be £ 

LUTTON CourRT, BERNARD TERRACE, EDINBURGH EH8 9NX. Wolfson Microelectronics f icroelectroni 
TELEPHONE: 031-667 9386. TELEX: 727659. Wolfson Microelectronics 






mney a ae ee rea ey 


ADDRESS 
EDNI.2 TEE: 


ey IRS hh Ty Tie WPS Ue SY ROH LRT Oe Ca EE De ew 
> 


i. 


ASHBY BE STE ag HH EN LS ONE, OT SME Natit HI FE Reo gee TF tag Lit SN RD Ag) RI RRQ EET eapertee 2 


ANALOG IS ALIVE 
AND WELL IN: 
A_Designer’s Guide to 


Innovative Linear Circuits 



























As exciting as digital technology is, 
you still need analog circuitry to 
operate on signals from real-world 
sources. Now, EDN 1s offering a 
wealth of analog design information 
in A Designer’s Guide to Innovative 
Tinear Circuits. 

This 186-page collection of articles 
was developed by Jim Williams, one 
of America’s foremost linear-circuit 
designers. It includes practical and 
efficient ways to use op amps, com- 
parators, data converters, and other 
analog [Cs, and discusses the the- 
ories behind all the design tech- 


niques presented. 
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Electro/86 


Electro/86 and its companion show, MinilMicro 
Northeast, will highlight a slew of hugh-performance 
board-level products as well as new support ICs for 
32-bit Ps. The professional programs will include 
introductory tutorials and detailed technical sessions. 











Charles H Small, Associate Editor 


Electro/86 and Mini/Micro Northeast, scheduled for 
May 13 to 15 at the Boston, MA, Bayside Exposition 
Center and the World Trade Center, will provide the 
opportunity for an expected 50,000 attendees to learn 
about new and upcoming products. Furthermore, reg- 
istrants will have the chance to sharpen their profes- 
sional skills at any of the 54 professional-program 
technical sessions. 

Although it’s no secret that the electronics sector of 
the economy has not fared particularly well during the 
past year, Electro and Mini/Micro may foreshadow 
better times to come. Booth space at both exhibitions 
has been sold out since January. Most members of the 
conference committees hesitate to say that the sold-out 
space heralds the beginning of an improved economy, 
but the positive indications are there for trend watch- 
ers to consider. 

At Electro, you can expect new-product exhibitions 
in the areas of CMOS ICs, digital-signal-processing 
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¢ Electro/36 


(DSP) chips, defense-related products, and instrumen- 
tation to be particularly prevalent. The technolo- 
gy-driven avalanche of CMOS product introductions 
continues, unaffected by the state of the economy, 
simply because CMOS-based ICs are superior to other 
technologies. Similarly, DSP chips are at the center of 
the explosion in computerized communications, and the 
industry is experiencing strong demand for faster mul- 
tiplier/accumulators. Military products are benefiting 
from increased defense budgets. Finally, instrument 
makers have been prudently using the lull in sales of 
capital equipment to engage in advanced development 
of new generations of oscilloscopes, logic analyzers, 








digitizers, microwave and RF equipment, systems in- 
struments (and the calibration/laboratory instruments 
to calibrate the systems instruments automatically), 
and protocol and bus analyzers. 


Bus and board-related products on view 


By far the greatest number of Mini/Micro exhibitors 
will stress bus products—Multibus I and II, VME Bus, 
and STD Bus—and related board-level products. Ex- 
hibitors will concentrate on five major areas: single- 
board computers, high-performance disk controllers, 
analog and digital I/O boards, multiplexers, and signal- 
conditioning/processing boards. Naturally, you’ll need a 


ELECTRO/86 PROFESSIONAL PROGRAM 
BAYSIDE EXPOSITION CENTER BOSTON, MA 
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MM || 21 SYSTEM IMPLICATIONS AND 

| APPLICATIONS RESULTING 
| FROMRECENT 
| DISK-CONTROLLER-IC 
_ TECHNOLOGY ADVANCES 


FLEXIBLE AUTOMATION’ 


24 FAULT-SIMULATION 
TECHNIQUES AND 
_ TESTABILITY ANALYSIS 


23 THE NEXT GENERATION OF _ 
PROGRAMMABLE LOGIC 
DEVICES WILLLAUNCHA > 

NEW ERA IN SYSTEM DESIGN— 


26 THE NEXT GENERATIONOF 
PROGRAMMABLELOGIC  —ew 
DEVICES WILLLAUNCHA ~—e_ 

~ NEW ERA IN SYSTEM DESIGN—Il | 





THURSDAY MAY 18 


| 27 NONSTANDARD 
ATMOSPHERIC EFFECTS ON 

-RADAR- AND COMMUNICATION- 

SYSTEMS PERFORMANCE 





*MINITUTORIALS 
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MINI/MICRO NORTHEAST-86 PROFESSIONAL PROGRAM 
WORLD TRADE CENTER, BOSTON, MA 
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*MINITUTORIALS 


place to put all these boards, so other exhibitors will 
show packaging systems, card cages, power supplies, 
and backplanes. 

Some segments of the electronics industry do not 
view Electro or Mini/Micro as the place for significant 
introductions, and so you can expect Comdex to siphon 
off most of the blockbuster engineering-software and 
superminicomputer introductions. Likewise, CICC 
(Custom IC Conference) will be the site where many of 
this year’s engineering-workstation and ASIC products 
will first see the light of day. 

In addition to seeing and comparing the many prod- 
ucts on display at Electro and Mini/Micro, attendees 
will be able to participate in 54 professional-program 
technical sessions. These sessions will cover a wide 
variety of applications-oriented topics of interest to 
engineers. Of special interest will be eight minitutorials 
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designed to acquaint engineers with the basics of a 
particular area of electrical engineering outside their 
own field. Some minitutorials will cover basic electron- 
ics design principles as they apply to today’s engineer- 
ing practices, and others will cover topics from a 
systems’ point of view. 

Also, several bus users’ groups will hold meetings 
during Mini/Micro. The controversy between estab- 


lished buses like Multibus I or the STD Bus and the 
newer 32-bit VME Bus or Multibus II products will 
raise the interest level at both the exhibits of the bus 
products and the meetings of the proponents for indi- 
vidual buses. EDN 





Article Interest Quotient (Circle One) 
High 473 Medium 474 Low 475 


1 








Seventy-two hours ago 


you didn’t know you needed an emulator. 


_ Applied Microsystems emulators 


solve problems you don’t expect. . 


Before you spend another 
long night trying to debug your 
_ system, call Applied Microsystems. 
Whether you're working with an 
8-bit, 16-bit or even a 32-bit micro- 
processor. Intel, Motorola or Zilog. 
ne processor or several. No bug 
is buried too deep for Applied 
Microsystems emulators. 































Making a reliable 8-bit favorite 
_ Our 8-bit EM has been cited 
1 leading engineering maga- 
e as the best 8-bit in-circuit 
r on the market. Its a big 
te among engineers because 
ely on it 99.8% of the 

J of relaxing, we 
ving 
our EM with a 
ollo or PC using our 


included new high performance 
cross-assemblers. 

Best of all, in addition to more 
capabilities, we’ve even held our 
low price. 


Our 16-bit emulator keeps 
state-of-the-art system debug 
from turning into a state 
of siege. 

It takes a powerful emulator, 
not promises, to get a bug-free 


product to market quickly. Applied — 


Microsystems’ 16-bit ES emulator 
runs identically to the processor in 
your target system. At the full- 
rated clock speed. 

~ Our unique Event Monitor 
System lets you precisely control 
and monitor emulation flow with 
a combination of address, data, 
status, pass counter, and logic 
state events. You can quickly sort 
through thousands of bytes of 
code to find the small sections 
where bugs are embedded. Once 
discovered, use our resident sym- 


- bolic debug to quickly patch in 
_ new code and test it in real time. 


Dig out bugs from the source 
_ to the bit. 


alidate™ our new family of 


enhanced development environ- 


ers you the combined 
grated hardware and 


New! Real-time emulation for 
the 32-bit 68020. 

Working with the 68020? 
Applied Microsystems has a new 
32-bit emulator for our ES series. 
All the powerful debug features 
you expect from the ES. And its 


available now. 

PROCESSORS SUPPORTED 

BY APPLIED MICROSYSTEMS 
8-BIT: 8080, 8048 family, 8085, 8088, 
80188, Z80, NSC-800, 6800 family, 6809, 
6809E, 68008, V20 


16-BIT: 68000, 68010, 8086, 80186, 
Z800X, V30 


32-BIT: 68020 





Ask us for the facts. You'll like 
what you hear. 

Call toll-free for the technical 
and applications information that 
supports our promises: 1-800- 
496-3925. In Washington, call 
(206) 882-2000. Or write Applied 
Microsystems, P.O. Box 97002, 
Redmond, WA 98073-9702. 


| In Europe: Brooke House, Market Square, 
Aylesbury, Buckinghamshire, HP20 1SN, England. 
Tel: 44 (0296) 34822. 
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Applied 
Microsystems 
Corporation 





How can one 
2mm-centerline 


connector offer solid 
cost savings and 


long-term reliability? 


Design superiority, 
from AMP. 


Our response to designers seeking to break the .100” 


centerline barrier, without costs going astronomical: 
the AMP-ULTREX Interconnect System. 


Unique contact design is your key to savings 
in the below-.100” centerline realm. AMP-ULTREX 


connectors offer cost-effective tin-plated phosphor 
bronze contacts. With exclusive stored-energy mating 
for unparalleled long-term reliability, 


Stored energy is provided in the spring header 
contact, with the receptacle side providing contact 
wiping and two-point contact with each spring. 
Result: lasting performance. 


You'll find other features noteworthy, too. Built 
in keying and polarization, with very positive detent 
locking for high vibration resistance. Bottom-sealed 
vertical and horizontal headers offer protection 
against solder wicking and flux contamination, and 
anti-overstress design prevents post deformation. 


The time to find out more? Now Orat least before 
you design your next board. 
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AMP-ULTREX connectors 
accept 30-26AWG conductors, 
UL Recognized. 


Call (717) 780-4400 and ask for the AMP- 


soos Q i| iat 


2mm system offers crimp- 
snap termination, hand or 
machine applied. 


2.50mm system available 
with crimp-snap or mass- 
termination capability. 


ULTREX 


Connector Desk. AMP Incorporated, Harrisburg, PA 17105. 


AAINMIF] interconnecting ideas 
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AMP and AMP-ULTREX are trademarks of AMP Incorporated. 
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Exclusive contact design 
provides stored-energy 
connection in an 
inexpensive tin-plate 


Receptacle 
Housing 
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A new force in power semiconductors. 


seahenatieiienieen tedden 





There's a new name in power semiconductors. 
POWEREX, Inc. 


I's Q joining of forces that overnight has created a new leader in the power semi- 
conductor industry 

POWEREX is a joint venture corporation of Westinghouse, General Electric, and Mitsubishi 
Electric America. It combines their experience ... their people . . . their facilities . . . their traditions of 
quality and reliability. 

And, of course, their products ...a broad, growing line of power semiconductors, 
including rectifiers, thyristors, bipolar power transistors, triacs, isolated power Modules, and assemblies. 

POWEREX brings a commitment to the industry to set new standards of excellence in 
Products and service. Look for new energy in product development and application support. New 
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products with higher switching soeeds and improved efficiency. Faster responses fo your delivery 


requirements through better inventory utilization and manufacturing processes. 
POWEREX is a powerful synergy of people, technologies, and resources... a new force 


IN POwer semiconductors. 
For full information, write POWEREX, Inc., Hillis Street, Youngwood, PA 15697. Or call 


POWEREX headquarters at (412) 925-7272. 


Joint Venture Corporation of Westinghouse, General Electric, and Mitsubishi. 
CIRCLE NO 80 
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Introducing the 


8842A digital multimeter. 


Choices. Choices. 


Should you choose the powerful Fluke 
8840A? Or the new, advanced 8842A? 
Depending on the level of performance you 


need, consider this: 


Enhanced capabilities for new 


applications. 


The new 8842A is so technologically 
superior, it can outperform DMMs costing 
twice as much. Its capabilities include 0.003% 
1-year basic accuracy and 100 nV resolution 
for dc voltage measurements. And it incorpo- 
rates exclusive new thin film resistors* for 
a two-year calibration cycle. 

The widely-accepted 8840A on the other 
hand, offers value unmatched by any other 
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in the family. 


DMM in its class. Like the 8842A, it’s simple 
to operate. It gives you long-term reliability. 
And it delivers high productivity with a low 
overall cost of ownership. 


Choose either model for under $1,000. 
The 8840A starts at $760, the 8842A at 

$995. With inexpensive IEEE-488 and true 

RMS AC options available for both models. 
Which one is right for you? The choice may 


not be easy. 
But at least now, it’s a family decision. 





Call toll-free 1-800-44-FLUKE 
(1-800-443-5853) Ask for extension 126. 
Talk to our sales engineers about the 


* Patent pending 


IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.O. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 


erformance now runs 


8840A and the new 8842A. Take advantage of 
our no-risk 15-day trial period. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE 8840A 


FLUKE 8842A 





0.005% basic de accuracy (1 Yr.) 
0.16% basic ac accuracy (1 Yr.) 
0.013% basic ohms accuracy (1 Yr.) 
Resolution to 12V dc, 104A de, mO 
One-year specifications and warranty 
5 aa eS 
8840A-05 IEEE-488 Interface $150 
8840A-09 TRMS AC option $185 























0.003% basic dc accuracy (1 Yr.) 
0.08% basic ac accuracy (1 Yr.) 
0.008% basic ohms accuracy (1 Yr.) 
Resolution to 100nV de, 1A de, 100. 


Two-year specifications and warranty 
8842A $995 


8842A-05 IEEE-488 Interface $150 
8842A-09 TRMS AC option $250 
































EUROPEAN HEADQUARTERS: Fluke (Holland) B.V., P.O. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 


© Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 2801-8842 
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Programmable-controller thumbwheel switch 
comes with 2-, 3-, or 4-digit readouts 


TH Series modular BCD thumb- 
wheel switch assemblies are avail- 
able with outputs of two, three, or 
four digits. A set of comb-like wip- 
ing contacts, rotated by the thumb- 
wheel, connects predetermined 
combinations of traces on a station- 
ary pc board. The traces are 
brought out to screw terminals that 
serve as electrical input and output 
lines. 

Two internal connection types are 
available: bussed, in which the BCD 
1-2-4-8 lines of all switches are con- 
nected together, but each switch 
has a separate common line; and 
unbussed, in which all lines of each 


Rack-mount or free-stan 





switch are separate. The switches 
come in positive-logic (one true) or 
negative-logic (zero true) versions. 

An integral bezel allows you to 


supp 


mount the switches through a rec- 
tangular panel cutout with four 
screws. The switches are sealed 
against moderate amounts of dust 
and dirt by a clear plastic window 
covering the dial-character open- 
ings. Current-carrying capacity is 
125 mA max at 28V de, and mechan- 
ical life is greater than 1 million 
detent operations for a resistive 
load of 10 mA at 5V de (25°C). 
$44.95 to $65. 

Cherry Electrical Products 
Corp, 3600 Sunset Ave, Waukegan, 
IL 60087. Phone (312) 360-3500. 
Booth No 1416. 1 
Circle No 581 


lies 


deliver 74W for STD Bus - hipaa 


The Bus-Power Series is a line of 
three power supplies for applica- 
tions that require as much as 74W of 
de power in compact, STD Bus-com- 
patible packages. The three models 
are adequate to power most STD 
Bus applications: The 382.5W 
BP622A provides 6.5A at 5V, the 
27.3W BP623-A provides 4.5A at 5V 
and 0.2A at +12V, and the 74W 


BP624-A provides 10A at5V and1A BE 


at +12V. All three models are avail- 
able as free-standing, rack-mounta- 
ble, or surface-mounting packages 
and are ULrecognized and CSA 
certified. The vendor furnishes con- 
nectors and mounting facilities with 
each power supply. 

Standard inputs are 90 to 132V 
ac, 47 to 63 Hz, single-phase; 400-Hz 
versions are also available. Holdup 
time is 20 msec min at the full-rated 
load and nominal input voltage; 
holdup time increases to 40 msec at 
a 50% load. Maximum output noise 
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and ripple are 0.3% rms, 1% p-p 
max. Recovery time of the main 5V 
output is typically 300 sec to with- 
in 1% of the initial voltage after a 
50% to 100% load change. The maxi- 
mum excursion from the initial volt- 
age is 3%. 

Convection cooling is adequate 
where air flow is_ unrestricted; 
forced cooling is recommended for 





confined areas. 





The operating 
temperature range is 0 to 50°C at 
the full-rated output power. BP622- 
A, $210; BP623-A, $230; BP624-A, 
$245. 

Power-One Inc, 751 Daily Dr, 
Camarillo, CA 93010. Phone (805) 


388-2839. TLX 311492. Booth No 
2351. 
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Thermal printer offers alphanumeric, 


bit-image, and bar-code printing 


The PL46E is an 46-column thermal 
printer with three graphics modes: 
dot-addressable, bit-image, and 
line-segmenting. In character 
mode, the printer can generate dou- 
ble-height or double-width (or both) 
ASCII characters in normal or re- 
verse print; you can also invert 
characters or print along the X or Y 
axes of a graph. You can mix charac- 
ter and graphics modes in the same 
line. In bar-code mode, the printer 
can generate UPC, code 39, and 
2-of-5 codes. The printer accommo- 
dates roll paper as wide as 3 in. 
Standard printing speed is 2.1 lps 





(97 cps); speeds as high as 4 Ips are 
available as an option. 

The printer comes with a 1k-byte 
buffer (a 7k-byte buffer is available 


as an option). Both RS-282C serial 
and Centronics parallel interfaces 
are standard; 20-mA current loop 
and RS-422 interfaces are also avail- 
able. The serial interface handles 
data rates as high as 19.2k bps, with 
switch-selectable ETX/ACK or X- 
On/X-Off handshaking. Black-dot 
sensing (for coupon, label, and tick- 
et printing) is a standard feature. A 
real-time clock is optional. $395 
(100). 

Telpar Inc, Box 796, Addison, 
TX 75001. Phone (214) 233-6631. 
TLX 732561. Booth No 2422. 
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EPROM programmer contains buffer 
for programs as large as 512k bytes 


The Promac 16-II is an EPROM pro- 
duction programmer with sockets 
for 16 devices and a 512k-byte mem- 
ory buffer. You can partition the 
buffer into as many as eight data 
segments, allowing you to program 
different data sets into multiple 
EPROMs simultaneously. 

The programmer currently han- 
dles more than 250 of the most pop- 
ular 24- and 28-pin devices, includ- 
ing the latest 512k-bit parts. 
Because the programmer is com- 
pletely software-controlled, it can 
easily be upgraded to handle new 
EEPROM parts. 

In addition, an editing feature al- 
lows you to change data in the buffer 
without the need to download the 
entire data set again from the cen- 
tral computer. Before you start the 
programming process, which uses a 
fast algorithm, you can use the pro- 
grammer’s built-in test features to 
ensure that the EPROMs have been 
correctly inserted in the sockets, 
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that all sockets are live, and that the 
EPROMs are blank. You can verify 
the correctness of the programming 
by means of a checksum test. 

The RS-282C serial interface han- 
dles all popular development-sys- 
tem data formats and allows you to 
control the programmer from a re- 





mote IBM PC or PC/XT system. 
$3195. 

Adams-Macdonald Enterprises 
Inc, Promac Div, 2999 Monterey/ 
Salinas Hwy, Monterey, CA 93940. 
Phone (408) 373-3607. TLX 882141. 
Booth No 2103. 
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Flat-Cable 
Connectors 


- Bubble Memory 
Cassettes and Cards 
PC-Board- 
Type Relays" 


Hybrid IC’s 





Design them in. They don't let you down. 


PC-Board-Type Relays ¢ Electromechanical, Reed, Mercury- 
Wetted * UL Recognized, CSA Certified * Printed Circuit Board 
Mounting * FBR-20—World’s Smallest EMR * Comprehen- 
sive Line Application: Process Control, Telecommunications, 
Automotive and Automatic Test Equipment 


Custom Hybrid IC’s * Two-Sided Mounting Design Perfect 
for Low-Profile Package Construction ¢ Ideal for Computers, 
Electronic Switching Systems, Office Automation Equipment 
and Data Communications Systems * T-Squared — Combines 
Cost Efficiency of Thick Film, Accuracy of Thin Film on One IC 


Mini Thermal Printers ¢ Swift, Sharp, Silent and Mainte- 


nance-Free * 20 and 40-Column Models ¢ Last-Line Visibility 
¢ Compact, Light Weight * Fixed Printing Head * Meets 
Centronics Standards 


Flat-Cable Connectors * Compatible with 3M * Unique U- 
Contact Pierces Insulation Twice at the Same Place * Superior 
PBT Construction ¢ Full Range Available: Shrouded & Block 
Headers, Socket & Receptacle, Card Edge, PC-Board Transi- 
tion, Delta Ribbon, D-Subminiature 

Custom and Standard Keyboards ¢ Low Profile Design 
¢ “Snap-Action” Key Touch ¢ Tactile Feedback “Touch” Panel 


¢ Tilt-Angle Adjustments * Meets Ergonometric & DIN Stan- 
dards « Available with or without Electronics * PC/AT Plug 
Compatible Units Available Off the Shelf 


Bubble Memories » New Compact One Megabit Bubble 
Cassette System — 50% Smaller than Present Systems * One 
Megabit Cards & Cassettes * Cards to 4 Megabits * One 
Megabit Single-Power-Source Cassette Systems * Non-Volatile 
Memory * Generates without Seed Bubble * One Megabit 
Bubble Memory Module Kit for Custom Design * Compatible 
with RS-232C, GPIB (IEEE488), Multibus* * Great for Hostile 
Environments 

*Multibus is a registered trademark of Intel Corp. 


Graphic/Alpha-Numeric Plasma Displays * Generous 
640 x 400 Full-Dot Matrix High-Resolution Graphics Display 
(FPF8050HFUF) * Dark-Surface Panel Delivers Brightness 
and Sharp Contrast » Easy to Read, Even in Direct Sunlight 
¢ Easily Connected through CRT Controller to Virtually any 
System Bus ¢ Unique AC Panel, Monolithic IC Drive Circuit 
and LSI Logic Circuit Guarantee High Reliability * Use of 
IC’s Throughout Reduces Power Consumption ¢ Thinner and 
More Compact than Conventional Models 


Come by and talk about these products at ELECTRO/86 Booths 1056-1060. 





Spec us just once. 
We'll become your best supplier. 


aS 
FUJITSU 


Fujitsu Component of America, Inc. 
3320 Scott Blvd., Santa Clara, CA 95054-3197 
(408) 727-1700 Telex: 910-338-0190 
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400-MHz spectrum analyzer and display 
cover audio to VHE roe range 


The 2382 spectrum analyzer and the 
2380 display together form a high- 
accuracy spectrum analyzer with a 
frequency range spanning 100 Hz to 
400 MHz. The frequency response is 
level within +0.4 dB, and total level 
accuracy is +1 dB. Resolution specs 
0.025 dB and 1 Hz; a resolution 
bandwidth as low as 3 Hz allows 
close-in signal analysis. An auto- 
matic self-calibration feature main- 
tains measurement accuracy over 
long time periods. 

The instrument provides two 
steerable markers for absolute and 
relative measurements of levels and 
frequencies; two independent traces 


8 





allow detailed signal analysis. An 
integral tracking generator gives 
precise response characterization, 
and the display includes alphanu- 
meric annotations relating to major 
parameters. 


-digit capacitance/loss bridge 


offers resolution of 0.5 aF 


Model 2500 is a 1-kHz automatic 
capacitance/loss bridge that boasts a 
full ratio-transformer bridge and a 
temperature-controlled, fused-silica 
capacitance standard. These allow 
an accuracy maintained to 10 ppm 
(0.001%) over a period of one year, 
temperature stability of 0.02 
ppm/°C, and a true resolution of 0.1 
ppm (0.0000005 pF). 


Measurements are made at 1 kHz;. 


you can take full-precision measure- 
ments in 0.6 sec and repeated meas- 
urements on a stable sample in 50 
msec. A tracking feature allows the 
values of less stable samples to be 
followed rapidly. Results appear on 
the 8-digit, variable-brightness 
LED display. Capacitance is dis- 
played in picofarads; for loss, you 
have a choice of nanosiemens, dissi- 
pation factor, magnitude of loss vec- 
tor (G/w), or gigohms. Front-panel 
LEDs indicate which units you have 
selected. 
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You set up major parameters via 
keypad switches and dedicated rota- 
ry controls; the instrument’s spe- 
cial-function keys can save time in 
setting up complex functions. Both 
the analyzer and the display are 
fully programmable via the instru- 
ment’s IEEE-488 interface, to facil- 
itate incorporation of the instru- 
ment into automated test 
equipment or to allow computer- 
aided operations. $19,945. 

Marconi Instruments, 3 Pearl 
Ct, Allendale, NJ 07401. Phone 
(201) 934-9050. TWX 710-991-9050. 
Booth No 548. 

Circle No 582 





The instrument is completely pro- 
grammable either from the front- 
panel keyboard or from a remote 
computer via an RS-232C or IEFEE- 
488 interface. The remote computer 
can also serve as a data logger. To 
reduce errors further, a commuta- 
tion feature periodically reverses 
the test signal to improve rejection 
of external and power-related sig- 
nals. You can also enter data on the 


cable’s length to allow compensation 
of cable resistance and capacitance. 
If measurement errors occur, they 
are reported by English-language 
error messages. $8000. 
Andeen-Hagerling Inc, 31899 
Miles Rd, Chagrin Falls, OH 
44022. Phone (216) 349-0370. Booth 
No 2320. 
Circle No 585 
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Multichannel strip-chart recorder 


offers built-in pen-offset compensation 


The MLC6625 is a multichannel 
strip-chart recorder with four, six, 
or eight pens, set at intervals of 5 
mm so that the traces can overlap. 
A different color can be selected for 
each pen to make complex traces 
easier to read, and all pens can 
record over the full 250-mm paper 
width with a writing speed of 1200 
mm/sec and an acceleration of 3g. 
Because the offset between pens 
would ordinarily cause an apparent 
time displacement between the 
traces of simultaneous events on 
different channels, the unit comes 
with electronic delay circuitry that 
places all the traces on precisely the 
same time axis. 

A built-in print head automatical- 
ly prints date, time, and chart 





speed. The time can be either 
elapsed time since turn-on, or the 
actual time of day. If the recorder is 
connected to a remote computer via 
the IF85 interface unit, messages 
and comments can also be printed. 
The computer can also start and 
stop the chart drive, set the chart’s 
speed, issue pen up/down com- 


mands, and write time markers. 

Optional plug-in units include de 
voltage units with autobias (which 
automatically returns the pen to the 
zero position whenever it goes off 
scale), de current units, and temper- 
ature units. Of the temperature 
plug-ins, thermistor types are line- 
arized to allow direct reading of 
temperature data. Thermocouple 
units feature reference-junction 
compensation as well as lineariza- 
tion. 

Prices start at $4500 for the 4- 
channel version. 

Western Graphtec Inc, 12 Chrys- 
ler St, Irvine, CA 92718. Phone 
(800) 854-8385; in CA, (714) 770- 
6010. Booth No 2410. 

Circle No 587 


Half-bridge pulse-width-modulation IC 
controls fractional-horsepower motors 


The GS1E10MA motor-driver IC 
contains two power-MOS insulated- 
gate transistors (IGTs), two fast- 
recovery flyback diodes, and a high- 
voltage integrated circuit (HVIC). 
It’s optimized for pulse-width-mod- 
ulation motor-drive applications, 
and it features a low IGT forward 
voltage drop (typically 2.5V at 10A) 
and nonlatching CMOS control 
logic. 

Rated for de supplies as high as 
D00V, the package provides isola- 
tion between any pin and the heat- 
sink mounting for voltages as high 
as 3750V rms, and it meets all re- 
quirements for 240V ac systems. 
The two CMOS control inputs are 


filtered and decoded to determine - 


the output state. Fixed timing pro- 
hibits simultaneous conduction of 
both IGTs. A sense detector verifies 
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that the output- Shine abate agrees 
with the control input status after 
IGT turn-on. 

An internal timer generates a 
fault signal on the Fault line if either 
IGT enters an overcurrent or out- 
of-saturation condition, and this sig- 





nal causes the module to shut down 
immediately. $96. 
GE Semiconductor, 318 First St, 
Liverpool, NY 13088. Phone (315) 
457-9333. Booth No 1065. 
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DO YOU ENJOY SPENDING 
NIGHTS AND WEEKENDS ALONE 
CONFIGURING YOUR SYSTEM? 


Do you enjoy hunting 
down a misplaced or 
missing jumper at 2 oclock 
Saturday morning? 
If so, don’t choose the 
MULTIBUS* II architecture. 
Because the MULTIBUS 
Il architecture has an exclu- 
sive feature that reduces 
or eliminates jumpers and 












Career Compatibility Test 


Bus Capability MB Il Four Premrence 
dip switches. 


xX 
xX 
xX 
It’s called geographic 


addressing. And it allows boards to be addressed by slot number in software, 
which eliminates or greatly reduces jumpers. For example, there are no 
jumpers on the entire line of MULTIBUS II memory boards. 

But if you do need jumpers, geographic addressing can still help. Because 
software can use it to verify correct jumper placement. 

And not only is board configuration fully supported in software, but so is 
identification of board type, manufacturer and the revision level of both 
hardware and firmware. Geographic addressing also provides a capability for 
built-in self-test and remote system diagnostics. 

Making things a lot easier for you. And resulting in lower test costs and 
improved serviceability 

But, by all means, if you enjoy tearing your hair out while re-reading the 
manual for the umpteenth time, catch the other bus. 

It doesn’t have geographic addressing, so you could find yourself knee 
deep in jumper and testing problems. Which means you'll spend many long, 
oratifying nights working at your bench. 

Now, indicate your bus choice in the preference box and turn the page. 


Geographic 
Addressing 







Built-in 
Self-Test 


Software 
Configurability 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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DC/dc converters spec 80% efficiency 
over a 4:1 input-voltage ic 


The 48T5.15UW is a triple-output 
de/de converter that operates with 
an input voltage in the 18 to 72V 
range and provides outputs of 800 
mA at 5V and 150 mA at +15V or 
+12V. A feedback-control method 
embodying pulse-width modulation, 
combined with coupled-inductor 
magnetics and a special switching 
topology, provides load regulation 
of 2%, line regulation of 0.5%, out- 
put noise of 25 mV p-p, and a tran- 
sient load response of 500 usec. Ef- 
ficiency is 80%. 

Other features include a logic-lev- 
el shutdown-control capability, com- 
patible with TTL or CMOS logic, to 
conserve battery power during low- 
voltage operation. The converter is 





protected against both thermal 

shutdown and transient surges. 
Models 5D12.075 and 5D15.060 

are miniature de/de converters for 


onboard use in data-acquisition sys- 
tems. Both these units operate from 
a 5V supply. The 5D12.075 provides 
outputs of 75 mA at +12V, and the 
5D15.060 provides outputs of 60 mA 
aL 15V. 

Line and load regulation are typi- 
cally better than 0.1%, and noise is 
less than 10 mV p-p. Enclosed in a 
6-sided copper shield that minimizes 
conducted and radiated noise, each 
module measures 1X2X0.375. in. 
48T5.15UW, $130 (single unit); 
5D12.075 and 5D15.060, $26 (1000). 

Calex Mfg Co Inc, 3355 Vincent 
Rd, Pleasant Hill, CA 94523. 
Phone (415) 932-3911. TLX 338506. 
Booth No 1247. 
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Logic-analyzer family operates 
at frequencies as high as 100 MHz 


The ML4100 family of logic analyz- 
ers troubleshoots peripherals as 
well as 8- and 16-bit wCs with clock 
speeds as high as 100 MHz. The 
analyzer is connected to the ma- 
chine under test by means of a 
32-bit logic pod, through which you 
can read data from, or apply control 
signals to, the target machine. 

The analyzer is completely soft- 
ware-driven, and screen menus lead 
you through the steps needed to 
perform the operations you want. 
Three modes are available: timing, 
state, and disassembly. You can 
switch between these modes at any 
time without changing your position 
in the data buffer relative to the 
triggering event. An automatic de- 
fault mode, activated at turn-on, 
allows an inexperienced operator to 
start data collection by pressing one 
button. Starting a more complex 
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operation, or the automatic test- 
sequence mode, may require that 
you press many buttons; however, 
you can save these commands in a 
protected file for later execution. 
Furthermore, one command file can 
load and start execution of another 
command file; you can load as many 
as eight such files into the analyzer 
and start the execution by pressing 
a single button. This feature makes 
it possible for relatively inexperi- 
enced technicians to perform quite 
complex production tests involving 


data collection, comparison of the 
collected data with predetermined 
test patterns, and initiation of diag- 
nostic routines. 

Program uploading to and down- 
loading from a remote computer via 
an RS-282C serial data link makes a 
wide range of diagnostic programs 
available and allows you to transfer 
data collected from the machine 
under test to the computer for fur- 
ther analysis. 

The ML4100C8 is recommended 
for use with 8-bit wPs; the 
ML4100C16 supports most 16-bit 
wPs and provides for the extension 
of the pod from 32 to 62 channels. 
$2675 for the ML4100B with 32- 
channel pod and set of probes. 

Arium Corp, 1931 Wright Circle, 
Anaheim, CA 92806. Phone (714) 
978-9531. Booth No 2223. 
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DO YOU LIKE 
THE CHALLENGE OF 
RELIABILITY PROBLEMS? 


G Compatibility Wa Somebody switches on 
areer Compaliouily Les g comibresack ate 


iH Mark 
Bus Capability MBI ee ae computer system dies. 
sf Swell. Is that the kind of 


career challenge you got 








Power and 
Ground Pins into the systems design 
(PI Connector) business for? 
If so, don’t choose the 

Synchronous MUILTIBUS? II architecture. 
Sil goiag Because MULTIBUS II 
Bus Parity systems ensure reliability 

in three ways. 





| First, a large number of 
power and ground pins provides superior signal quality. 

Then synchronous protocol gives you increased noise immunity. And protects 
you from metastability problems. 

Finally, bus parity protects against disturbances on any line. Whether it's 
address, data or control. 

On the other hand, if dealing with reliability problems gets your blood 
pumping, the other bus should give you plenty of satisfying excitement. 

It has only 14 power and ground pins compared to 30 on the MUITIBUS II 
boards. And it doesn’t offer you the protection of synchronous operation or 
bus parity. Which means metastability becomes something to watch out for. 
The other bus can be very challenging indeed. 

Indicate your preference and continue. 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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Storage scope features 500-MHz bandwidth, 
writes at 4 cm/nsec for short transients 


The 7934 storage oscilloscope is 
suited to applications requiring the 
capture of high-speed transients 
with rise times as short as 700 psec, 
low-repetition laser pulses, and ran- 
dom glitches in TTL, ECL, and 
CMOS logic. The unit comes with a 
7B92A dual time-base plug-in mod- 
ule for 500-MHz triggering and a 
7A29 vertical-amplifier plug-in mod- 
ule with a 500-MHz bandwidth. The 
stored writing rate is 4 cm/nsec, 
allowing single-shot events with 
rise times as short as 700 psec to be 
stored on the screen for direct view- 
ing. The company claims that a dig- 
ital oscilloscope would have to sam- 
ple at a real-time rate of 1 GHz in 
order to capture similar transients 
or random events. 

A bistable storage feature pro- 
vides long viewing times for time- 
lapse displays of changing events, in 





order to check pulse jitter or digital- 
timing margins. You can also use 
fast, variable persistence with a re- 
duced scan to examine arcing or 
plasma discharges. You can also use 
the storage-level feature, which ad- 
justs the writing rate to suppress 
random noise on low-level input sig- 
nals. 

The save mode extends viewing 
time by a factor of 30. The instru- 


ment’s 10 modes also include 
multitrace delay, auto-erase, and a 
nonstore mode that switches the 
oscilloscope to a conventional 500- 
MHz unit with a 700-psec rise time. 

Four plug-in compartments allow 
you to choose from more than 30 
vertical-amplifier, time-base, digit- 
al, and special-purpose modules. 
Among these are a spectrum-ana- 
lyzer plug-in module that allows fre- 
quency-domain studies in which 
evolving spectral changes are stored 
on screen. The 7A42 logic-triggered 
vertical amplifier and other digital 
delay modules can tailor the oscillo- 
scope for digital-system analysis. 
$20,355. 

Tektronix Inc, Box 1700, 
Beaverton, OR 97077. Phone (800) 
347-1512; in OR, (800) 452-1877. 


Booth No 2504. 


Circle No 591 





Switching power supplies deliver 350W 
at five different voltage levels 


The Maxi-Switcher Series 350W, 
open-board power supplies provide 
five different outputs for computers 
and other electronic systems: 30A at 
5V, 10A at 12V, 5A at 24V, 1A at 
—12V, and 0.1A at —5V. The 5 and 
12V outputs have 1% load regula- 
tion; the 24V output has +5% load 
regulation and high peak-current 


capability for large-capacity hard- 


disk drives. The —5 and —12V out- 
puts are regulated to +0.5%. 
Overload protection is provided 
on all outputs, and crowbar over- 
voltage protection, on the 5 and 12V 
outputs. You can select input volt- 
ages of 90 to 135V ac or 180 to 270V 
ac by means of a jumper on all 
models. Soft-start circuitry limits 
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inrush current and causes all output 
voltages to rise smoothly to their 
rated values with no overshoot at 
turn-on. 

Efficiency is 75%, and the hold-up 
time is 32 msec (two full cycles of 


60-Hz power). Physical dimensions 
are 7X13X2% in. 

Two versions are available: One is 
UL recognized and certified to CSA 
standards; the other is TUV-listed 
for VDE-0806 and IEC-380 stand- 
ards. Both models meet FCC A and 
B radiation limits without a shield 
or cover. An input line filter sup- 
presses line-conducted EMI so that 
the units meet the conducted-EMI 
limits of FCC level B and VDE level 
A. $525. Delivery, four to 12 weeks 
ARO. 

Computer Products _ Inc, 
Compower Div, 2220 Lundy Ave, 
San Jose, CA 95131: Phone (408) 
942-1600. Booth No 2853. 

Circle No 595 


EDN May 1, 1986 








DO YOU CHERISH 
MULTIPROCESSING 
LIMITATIONS? 


e Compatibiliw test Does the anguish of 
areer Compatibility Les cuntiinieeas icone 


Bus Capability MBE | . untreen <e| give you a masochistic 
sense of pleasure? 


Virtue) If so, stay away from the 
Interrupts x MULTIBUS’ II architecture. 
Nee of : Rasen ain = its a ; 
interrupt feature, - 
—o : =~ BUS II boards give you all 
Distributed the sources and destina- 
Arbitration x tions of interrupt you need 
Number of for multiprocessing. Up 
Arbitration (0:25. 
Levels 4 20 And to make it an even 
stronger candidate for 


multiprocessing, the MULTIBUS II architecture features distributed arbitra- 
tion. Which assures that no single board can hog the bus. In fact, MULTIBUS II 
systems are so flexible they can easily accommodate up to 20 bus masters. 

Of course, ifyou believe that needless frustration builds character, you should 
choose the other bus. 

You ll be stuck with a dedicated interrupt arrangement that effectively 
allows you only seven interrupts. And because it uses central arbitration, you re 
effectively limited to only four masters. | 

Of course, if you want to design systems that are more powerful, useful and 
flexible, you should choose the MULTIBUS I architecture. 

Now turn to the last page and complete the test. 








*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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Uninterruptible power supplies 
boast 2- to 4-msec switching times 


The Memorygard series of standby 
uninterruptible power supplies in- 
cludes 200-VA, 500-VA, and 2-kVA 
models for 115 or 280V, 50 or 60 Hz 
operation. The 200-VA and 500-VA 
models switch from standby to ac- 
tive mode in 2 msec; the 2-kVA 
model switches in 4 msec. 

The company also offers on-line 
UPSs with ratings from 500 VA to 
50 kVA. All on-line models are 
based on true sine-wave technology 


and incorporate a make-before- 
break, solid-state bypass switch. 

Prices for standby models begin 
at $595 for the 200-VA model and 
$1995 for the 2-kVA model. Prices 
for the on-line models start at $1650 
for the 500-VA unit. 

General Power Systems, 1400 N 
Baxter St, Anaheim, CA 92806. 


Phone (714) 956-9321. Booth No 


349, 
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Instrumentation computer offers plug-in 
modules for a wide variety of test purposes 


The Atlas is an instrumentation 
computer, based on the MP/M II 
operating system, that accepts two 
plug-in instrumentation modules 
such as logic analyzers, in-circuit 
emulators for 8- and 16-bit wP chips, 
wP trace units, and stimulus/re- 
sponse units for testing circuits and 
VLSI chips. More than 30 such 
modules are available. The MP/M 
device drivers handle the overall 
operation of the plug-in modules, 
and special utilities allow the simul- 
taneous operation of more than one 
plug-in module. If more than two 
such modules are needed for your 
application, you can accommodate 
the extra modules in a 2-slot expan- 
sion chassis. The separate ASCII 
keyboard includes a set of function 
keys whose specific functions are 
determined by the plug-in modules 
in use and are displayed on the 
screen. 

The computer mainframe can op- 
erate as a general-purpose comput- 
er and can run editors, assemblers, 
compilers, and other software that’s 
supplied with or is compatible with 
the MP/M II operating system. You 
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can thus write your own control 


programs for the plug-in modules in 
Basic, Pascal, C, or Z80 assembly 
language. If you wish, you can set 
up your control program so that an 
event occurring in one plug-in mod- 
ule can force an action (such as data 
sampling and recording) to take 
place in another plug-in. Standard 
resources allow the display of state 
lists, timing diagrams, »P program 
disassembly data, and data acquired 
from the instrumentation. 
Standard equipment includes two 
built-in floppy-disk drives,. serial 


RS-282C interface and [EEE-488 





instrumentation interface, and the 
MP/M II operating system. A small- 
er system, the Colt, has a built-in 
keyboard and space for only one 
plug-in, but is otherwise similar to 
the Atlas. Prices are $9500 for the 
Colt system and $13,800 for the 
Atlas system. Plug-in modules start 
at $3200. 

Dolch Logic Instruments Inc, 
2029 O’Toole Ave, San Jose, CA 
95131. Phone (800) 538-7506; in 
CA, (800) 223-2077. Booth No 446. 
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DO YOU THINK 


GUARANTEED COMPATIBILITY 





IS FOR SISSIES? 


Coos Combats When a board from manu- 
‘ oc facturer X doesn't work 


3 turer Y, do you secretly get 
a perverse sense of delight? 

If so, you wont be happy 
Biiuedal with the MULTIBUS’ II 
architecture. 

Since it has a synchronous 
protocol.Which not only 
provides noise immunity, 
but compatibility as well. 

In fact, synchronous 
protocol, because of the very rigorous definition it requires in specs, virtually 
guarantees compatibility among MULTIBUS II boards from different vendors. 
And across many generations of VLSI. Assuring a long life for your products. 

The other bus has a very unconstrained asynchronous protocol. With lots of 
spec options. Which gives board manufacturers lots of “leeway. So all sorts of 
delightfully unpredictable things can happen. For instance, bus timing can 
change when boards are added or removed from the backplane. Signal edge 
rates can change too. And options can lead to incompatibilities. 

Of course, maybe you think putting up with that kind of frustration is what 
you trade for higher performance. 

Not so. The MULTIBUS II architecture can run faster than the other bus. 

So mark your preference now, We'll wait. Then put your pencil down because 
this is the end of the test. 

Ifyou chose the MULTIBUS I architecture more often, read on. If you chose 
the other bus more often, you might consider a new career direction (or a 
good course in stress management). 

Still with us? Good. Want to learn more? Then call or write for our MULTIBUS II 
Technical Series: Intel Corporation, Lit. Dept. W262, 30605 Bowers Ave., 

Santa Clara, CA 95051. 


Or call toll-free now at (800) 538-1876. In ig 
It's the best career move you can make. 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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Gang programmer programs 32 EPROMs 
simultaneously with 95% duty cycle 


The Z-3000 gang programmer fea- 
tures quick-change programming 
boards containing 32-24- or 28-pin 
EPROM sockets, a 64k-byte data 
memory (expandable to 256k bytes), 
32 LED error indicators, repeat- 
cycle operation, and a verification 
algorithm. In a production environ- 
ment, you can unload and reload all 
sockets of one board during the time 
required to program another board; 
when programming is complete, you 
merely exchange boards (which re- 
quires only three to five seconds). 
Consequently, once the first board 
of the run has been prepared, the 
programmer is in almost continuous 
use until the end of the run. 
Current-sink resistors on all sock- 
et lines provide protection against 
electrostatic damage. Similarly, all 
data, address, and control lines are 
clamped to 5.5V to protect both 





your EPROMs and the Z-3000 
against high-voltage surges. A sepa- 
rate error LED for each socket 
identifies devices that have failed 
during a programming or verifica- 
tion operation; for easy identifica- 
tion of the failed devices, the LEDs 
remain lit when the programming 
card is removed but turn off at the 
start of a new programming cycle. 
Device-type selection is semiauto- 
matic; a firmware module in each 
programming card contains the pro- 
gramming algorithms and sevice- 


select routines for each device type 
that the card can program. To select 
a device type, you just press the 
Type Select key and then enter the 
type number via the keypad. You 
can examine, modify, print, or 
search the data memory by means 
of the editing commands. The unit 
will program EPROMs with storage 
capacities from 2k x8 bits to 128k x8 
bits in the 27XX Series, EPROMs 
contained in Intel wCs of the 874X 
Series and 875X Series, and 
EPROMs in the Motorola 68701 
wCs. Z-3000 master programming 
unit, $8500; programming boards, 
from $1095. Delivery, four to six 
weeks ARO. 

Sunrise Electronics Inc, 524 S 
Vermont Ave, Glendora, CA 91740. 
Phone (818) 914-1926. TWX 910- 
584-3847. Booth No 2428. 

Circle No 594 


NEMA-certified touch-screen subsystem 
serves in harsh industrial environments 


Series 1020 touch-control screens 
provide a simple human-computer 
interface suitable for use in process- 
control and simple data-entry appli- 
cations in a manufacturing environ- 
ment, by operators who are 
unfamiliar with computers and who 
may not be able to type. Each unit 
in the series is a complete interface 
subsystem consisting of a wP-con- 
trolled CRT display, a touch-sensi- 
tive front panel, a logic board and 
firmware, a power supply, and 
mounting hardware. 

The display is sealed against 
moisture, dirt, and other forms of 
contamination, and it operates over 
the 0 to 60°C temperature range. 
The panel-mounting version, avail- 
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able 
NEMA-12 environmental require- 
ments; a free-standing unit with 
tilt-and-swivel base will be available 


immediately, meets the 


shortly. 


The 1020 touch-screen subsystem 
communicates with the host com- 
puter via an RS-282C serial link. A 
keyboard connector allows connec- 
tion of a local ASCII keyboard to 
convert the unit into a conventional 
terminal suitable for hostile envi- 
ronments. However, the vendor ex- 
pects that the touch-screen mode of 
operation will be the normal mode 
and that users will program the 
display to show menus and icons. 
Less than $1500. Delivery, six to 
eight weeks ARO. 

John Fluke Mfg Co Inc, Box 
C9090, Everett, WA 98206. Phone 
(206) 347-6100. TLX 185102. Booth 
No 2402. 
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A fast 12.5 MHz 68000 VME SBC with 
16 RAM/ROM sockets. Designed for your 
sophisticated control applications. 
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The OB68K/VME1 is an extremely powerful, e (7) Prioritized-BUS or AUTO 


complete stand alone microcomputer VECTORED Prioritized Interrupts 

board that is functionally interfaced to (One Non-Maskable) 

the double height (GU) VME bus and is e (2) RS-232C Serial Ports utilizing one 

fully compatible with the VME bus standard 68681 DUART 

(Rev. B) by way of the PI connector. e (2) 8-bit Parallel 1/O Ports with two 

FEATURES: control lines utilizing one 68230 PI/T 
¢ Powerful 12.5 MHz 68000R1 2 e (1) 16-bit Timer/Counter (in 68681) 

16/32 Bit CPU ¢ (1) 24-bit Timer/Counter (in 68230) 
¢ 8 pairs of 28 pin sockets for ROM/RAM e System controller functions are 

~ROM 2732, 2764, 27128 or 27256 Sur Sey CONSEt OFF 

(at lease one pair requi (1) 4-level Prioritized bus arbiter 
quired). 1) 16-MH lock 
—RAM 2K x 8 or 8K x 8 static (1) 16-Mriz system cloc 
(1) Power-on Reset Generator 

e Offboard I/O space 64K bytes (short (1) Manual Reset Generator 


Address Modifier code) 
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(1) System watch dog timer 

e All System controller functions may 
be inhibited for Multi-Master System 
use if desired. 
Our extensive quality control procedures 
give you a highly reliable product backed 
by Omnibyte’s two year limited warranty. 
Software available for the OB68K/VME1 
includes the optional VME1 BUG ™ monitor/ 
debugger and a variety of other packages. 
Find out more about our OB68K/VME1. 
Write or call our Sales Department for our 
free data sheet or send $10.00 for a 
detailed technical manual. Contact our 
Marketing Manager, Peter Czuchra. 
©OMNIBYTE CORPORATION 11-84 


18 ™ OMNIBYTE CORPORAT ION 
BB 245 W. Roosevelt Rd. 
» West Chicago, IL 60185- 3790 
|G 12) 231 6880 
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Autoranging digital oscilloscope 


contains built-in graphics printer 


The SE 571 is an autoranging digital 
oscilloscope equipped with two 
25-MHz A/D converters and its own 
graphics printer. The unit can dis- 
play two signals, each at frequen- 
cies as high as 10 MHz, by means of 
nonlinear SI interpolation. The unit 
displays an additional eight digital 
input channels as amplitude/time 
plots or as alphanumeric data. 
Cursor controls allow you to per- 
form amplitude and time-base anal- 
ysis; other circuitry allows you to 
perform averaging, addition, and 
multiplication of input signals be- 





fore displaying them. The built-in 
thermal printer prints all informa- 
tion displayed on the screen, togeth- 
er with measurement parameters, 
in as little as 10 seconds. $6500. 


BBC-Metrawatt/Goerz, 2150 W 
6th Ave, Broomfield, CO 80020. 
Phone (800) 821-6327; in CO, (303) 
469-5231. Booth No 2110. 
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Data logger stores as much as 100 days 


of trend data from four analog 


The Rustrak Ranger is a compact, 
4-channel data logger that can store 
as much as 100 days worth of trend 
data in its internal memory. Data 
pods that provide signal condition- 
ing allow the logger to accept analog 
input signals from most standard 
types of sensor. The unit samples 
data continuously and stores it in 
compressed format; data that does 
not change is not stored, but timing 
information is stored to indicate the 
start and end of a long run of un- 
changing data. At the end of the 
run, the stored data can be trans- 
ferred to an IBM PC or compatible 
computer over an RS-282C link. 
The Pronto applications software 
supplied with the data logger trans- 
fers data from the logger to the host 
computer and expands the com- 
pressed format to numbers with 
14-bit precision. The software pro- 
vides two modes: the quick-plot 
mode, which plots the raw data di- 
rectly on the screen or printer, and 
for which no technical expertise is 
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required; and the analyze mode. 

In the analyze mode you can plot 
data from nine different files for 
comparison; you can group the plots 
by sensor type on the screen, or 
overlay plots from several different 





channels 


files. A zoom feature allows you to 
isolate a window containing as little 
as one minute of data and expand it 
for detailed examination on the 
screen. You can also annotate the 
plot with textual notes before re- 
writing the disk file. An export fea- 
ture allows you to store the data as 
ASCII characters in a format suit- 
able for export to a spreadsheet or 
other analytical program. 

The software requires the Hercu- 
les monochrome graphics card with 
a monochrome monitor. A color ver- 
sion for use with the Hercules color 
graphics card or the IBM Enhanced 
Graphics Adapter will be available 
shortly. Rustrak Ranger and 
Pronto software, $449; data pods, 
from $52. 

Gulton Industries Inc, Graphic 
Instruments Div, East Greenwich, 
RI 02818. Phone (800) 343-7929; in 
RI, (401) 884-6800. TWX 710-387- 
1500. Booth No 357. 

Circle No 598 
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As backup power for . 
CMOS memory circuits, 
the ni-cads and lithiums - 
just don't measure up anymore. 





Now, circuit designers are turning ta 
a new, state-of-the-art energy sourc 
from Sohio Engineered Materials. 


The Maxcap™ Double Layer Capacit 


What distinguishes Maxcap DLC 
from its antiquated competitors is that 
it gives you the energy of a battery, 
the rapid charge-discharge character- 
istics of a capacitor, and something no 
battery can ever promise: 


Virtually unlimited life. 


So designers working into the 1990s no 
longer have to burden themselves with 
power sources out of the past. 


At its nominal voltage of 5 V and capac- 
itance values of 0.01 to 1 farad, thimble- 
size Maxcap DLC can be charged and 
discharged indefinitely without main- 
tenance or replacement. Since there's 

no need for access, equipment can be 


made smaller and simplified. You 
can also reduce backup circuit and 
assembly costs. 


Sone 


Maxcap DLC shown actual size above. 


CIRCLE NO 89 











Compared to batteries, 
Maxcap DLC delivers these 
significant cost savings: 


@ There's only one extra component, 


- not three. And Maxcap DLC doesnt need 


a socket. 


@ Since Maxcap DLC is nonpolar, it can't 
be reverse connected, so youll have 
fewer assembly errors. And you can use 
wave-soldering. 


@ Maxcap DLC requires no toxicity, 
explosion or leakage safeguards. 


What's more, there are no disposal 
problems. 


Maxcap DLC. The timeless energy 
source. Call or write for complete 
information and technical details. 


And save those batteries. Somewhere, 
there's a flashlight that can use them. 


Sohio Engineered Materials Company 
Semiconductor Products Division 
P.O. Box 664 

Niagara Falls, NY 14302 

716/278-3954 


Sohio 
Engineered Materials 
Company 
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Smart circuit-breakers disti 


ish 


between inrush and overload conditions 


The A and B Habit Breakers are 
circuit-breakers that distinguish be- 
tween the high inrush current that 
is normal when incandescent lamps 
and some types of capacitive loads 
are turned on, and true overload 
conditions. The breaker ignores mo- 
mentary spikes that reach values as 
high as 25 times the rated current, 
yet it reacts quickly to a true over- 
load. These breakers can withstand 
10,000 operations and operate relia- 
bly over a temperature range from 
—40 to +85°C, 

UL and CSA approvals have been 
granted on the A and B Series 





breakers, which meet IEC and 
VDE spacing requirements. The 
breakers are available in single- and 
multipole configurations, with one 
actuator per pole or one actuator 
per unit. Prices start at less than 
$250. Delivery, eight weeks ARO. 
Carlingswitch, 505 New Park 
Ave, West Hartford, CT 06110. 
Phone (203) 233-5551. Booth No 
2248. 
Circle No 600 





Microscope eliminates binocular eyepieces 
to effect stereoscopic inspection 


The TS2 zoom stereo microscope 
lets you view a projected spatial 
image in three dimensions. A rotat- 
ing multiple mirror disk projects 
two images side by side at the aver- 
age separation of the operator’s 
eyes. These images are not pro- 
jected onto a ground-glass screen, 
which would not be able to provide 
the required resolution and depth of 
focus; rather, they are projected 
directly to the operator’s eyes. 

The optical system enlarges the 
bundles of light rays representing 
the left- and right-hand images to a 
degree that permits considerable 
head movement at the viewing posi- 
tion, along both lateral and front/ 
back axes. This projection system 
not only eliminates the need for the 
operator to remove prescription 
spectacles when viewing, but also, 
according to the vendor, greatly re- 
duces eye strain and fatigue. 

The stereo microscope provides 
four zoom ranges of magnification: 
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6.3 to 42; 9 to 60; 13.5 to 90; and 18 
to 120. Field diameters in these 
ranges vary from 28.5 mm (at a 





magnification of 6.3) to 1.5 mm (at a 
magnification of 120), at working 
distances of 113 mm (lowest range) 
to 18 mm (highest range). A quick- 
change reticle carrier allows you to 
insert a variety of reticles in the 
optical system. 

A built-in camera selector allows 
the stereo image to be diverted 
from the operator to a camera 
mounting. Optional accessories in- 
clude substage, oblique, 
semicoaxial, full-coaxial, and ring 
illuminators; camera adapters; 
35-mm and Polaroid Land cameras; 
and other modules that adapt the 
miscroscope to almost any applica- 
tion. From $6000. 

Vision Engineering Inc, 570 
Danbury Rd, New Milford, CT 
06776. Phone (203) 355-3776. Booth 
Nos 2424 and 2426. 

Circle No 597 
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IMPACT PROMs deliver 25-ns 
speed at industry-standard power. 


New Series 3 IMPACT ™ PROMs from 
‘Texas Instruments make 16K-memory 
performance upgrades quick and easy. 
If speed is your most critical parameter 
in a high-complexity PROM, you can 
achieve it now without paying a power 
penalty. Just design in TI's new 25-ns, 
175-mA IMPACT PROMs: The 
TBP38S165-25 (2K x 8) or the 
TBP34S162-25 (4K x 4). 

Or use the world’s fastest 16K regis- 
tered PROMs. TI's TBP34R165-18 
(2K x 8), with a minimum address-to- 
clock setup time (t,,) of only 18 ns, is 
nearly 2% times faster than the closest 
competitor. And the TBP34R162-30 
(t,, =30 ns) is the only 4K x 4 regis- 
tered PROM on the market. 


Standard speed 
at 43% less power 


You can also cut power without sacrific- 
ing speed, using TI’s new TBP38L165-35 
IMPACT PROM. It is pin-for-pin 
compatible with existing 2K x 8 PROMs 
and operates at the same 35-ns speed, 
but instead of 175 mA, it draws only 

100 mA. TT’s broad family of Series 3 
IMPACT PROMs also includes 256-bit, 
1K and 2K devices. 


Reliability built in 

IMPACT PROMS are designed by TI] 
for exceptional reliability. Current den- 
sities, metal spacing, and contact sizes 
are all conservatively designed. Electro- 
static-discharge tolerance up to 4,000 V 








is designed in. During programming, 
T1-developed titanium-tungsten fuse 
links insulate themselves with titanium- 
oxide caps. Electromigration is elimi- 
nated by copper-doped aluminum in 
the first-level interconnection. And you 
can program any of Tl’s new Series 3 
PROMs on widely available commercial 
equipment, using TT's standard Series 3 
programming algorithm. 





hift 32 positions in less 
than 29 nanoseconds. 





Now TT's 2-wm IMPACT technology 
also brings you high-speed “flash-shift” 
operations — with the new 74AS8838 
32-bit barrel shifter. Shifting as many as 
32 positions in a single 29-ns instruc- 
tion cycle, it can dramatically increase 
throughput in such applications as 
graphics systems, wide-word CPUs, and 


array processors. At an energy cost of 


less than 1.5 W, you get higher speed 
with lower power, in a single 84-pin 
ceramic pin-grid-array package. 

You can program the 74AS8838 for 
logical, circular, or arithmetic shifts. Its 
two 3-state, 16-bit outputs give it the 
versatility to be configured as a 32-bit- 
in, 32-bit-out barrel shifter, as a 16-bit 
funnel shifter, or as a 16-bit shifting 
transceiver. And it can drive buses di- 
rectly with 24-mA low-level output — 
with no additional circuitry. 


The 74AS8838 barrel shifter, first 


Bracketing the speed/power spectrum, TI’s IMPACT PROMs cut power requirements from 
180 to 100 mA for “standard” 35- to 45-ns access time. Or at 180 mA, they can give you 
25-ns speed. 





device in TI’s 74AS88XX 32-bit pro- 
cessor chip set, is available today 
through your local authorized Texas 
Instruments distributor. 





MPACT technology 
doubles speed of new 


PAL ICs. 





Four new exclusive-OR programmable- 
array logic (PAL®) ICs from TI feature 
the highest speed available today. Their 
20-ns propagation delay at 180 mA 
makes them twice as fast as any com- 
parable devices. 

These devices — TIBPAL20L10-20, 
TIBPAL20X4-20, TIBPAL20X8-20, 
and TIBPAL20X10-20 — are designed 
primarily for counter-intensive applica- 
tions. The exclusive-OR feature suits 
them ideally to digital voice applica- 
tions and video-screen information cor- 
rection. They can also be useful in 
memory addressing and mapping. 





rogrammable logic 
sequencer is 250% 


faster because of IMPACT 


processing. 





Still another new product in TI’s grow- 
ing line of high-speed programmable 
logic devices is the TIB82S105B. At 
50 MHz, it is 2% times as fast as func- 
tionally equivalent 16 x 48 x 4 field- 
programmable logic sequencers — at 
the same 180-mA power. Unlike them, 
however, it maintains that speed even 
when using many product terms. 

Because of its improved clocking 
scheme, the IMPACT TIB82S105B is 
not a direct replacement for the TI or 
Signetics N82S105A. But it is ideal for 
those new high-speed state machines 
designed to control peripheral I/O, 
dynamic memory systems, and video 
blanking systems. 

For more detailed information 
about any of TI's growing line of high- 
speed, low-power IMPACT products, 
just check the appropriate box on the 
attached reply card and return it to TI. 


‘Texas Instruments quality 


recognized in Tokyo an 


Outstanding Texas Instruments quality- 
assurance programs were lauded during 
1985 both at home and abroad. In 
June, Ford Motor Company granted TI 
linear products the coveted Q1 Award. 
And in November, TI’s wholly owned 
Japanese semiconductor operation re- 
ceived the prestigious Deming Prize. 
Both awards recognize exceptional 
levels of quality and reliability, 
achieved through aggressive defect- 
prevention programs. 


| PREFERREL 
f  QUALITY 
— = AWARD 


FORD 
Electrical and Eléciroanics 


Division 





First Ford Q1 Award toa 
semiconductor supplier 
Ford Motor Company’ Q1 Award to 
Texas Instruments Linear is the first 
ever to a major U.S. semiconductor 
manufacturer. 

Qualification is based on a demon- 
strated defect-prevention program, 








along with Ford’s review of warranty 
returns, specifically keying part num- 
bers to failures. Thus it recognizes both 
initial product quality and continuing 
reliability. 

Both quality and reliability are at- 
tributes that TI Linear has pursued 
aggressively through its “monitor pro- 
gram,” begun in 1979. The goal of the 
program has been to achieve levels of 
quality and reliability equal to or better 
than the best worldwide competition. 
And the Ford Q1 Award is one visible 


token of its success. 


First U.S. winner of 
Japan’s Deming Prize 
At ceremonies on November 11 in Tokyo, 
the Japanese Union of Scientists and 
Engineers awarded the prestigious Deming 
Prize for total quality control to TI's bi- 
polar semiconductor operation in Japan. 
The prize, never before won by a 
wholly U.S.-owned company, recog- 
nizes outstanding quality-control 
achievement in all aspects of business 
— including marketing, engineering, 
manufacturing, and support. It is 
named for W. Edwards Deming, the 
American statistician whose work in 
defining and measuring quality control 
in Japan after World War II became the 
basis for the legendary Japanese com- 
mitment to quality. In 35 years, the 
Deming Prize has been awarded to only 
48 individuals and 111 institutions. 
Texas Instruments Japan, Ltd. was one 
of only eight companies so honored 


in 1985. 


More news upcoming from TI in the next issue: 


@ A new CMOS version of TI’s trend- 
setting TMS320 Digital Signal 
Processor. 


®@ More new additions to TI's growing 


family of IMPACT PAL ICs. 
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@ New CMOS standard cells and gate 


arrays that augment T's leadership in 
Application-specific Integrated 
Circuits (ASICs). 


@ And more ... 








As is the case with the Ford Q1 
Award, sensitivity to customers’ requir 
ments is a key factor in selecting win- 
ners of the Deming Prize. TI's successft 
commitment to quality and reliability 
in support of all our customers’ needs 
has been demonstrated twice again. 
And T1 is justifiably proud of this 


achievement. 
era remanent erreur emer ee il 


IMPACT and LinCMOS are trademarks of ‘Texas 
Instruments Incorporated. 

PAL is a registered trademark of Monolithic 

Memories, Inc. 

LOGICIAN, MEGALOGICIAN, and GATEMASTE 
are registered trademarks of Daisy Systems Corporation 
IDEA 1000 is a registered trademark of Mentor 
Graphics. 

SCALDsystem is a registered trademark of Valid Logic 
Systems Incorporated. 

P-CAD is a registered trademark of Personal CAD 
Systems Inc. 

FutureNet is a registered trademark of FutureNet 
Corporation. 

IBM PC is a registered trademark of International 
Business Machines Corp. 








For more information... 


Check the appropriate square on the 
reply card, or write Texas Instruments 
Incorporated, Department SY093, 
P.O. Box 809066, Dallas, Texas 
75380-9066. 
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and services for you. 






new alternative for 
s m& Memory-systems 
wien: TI SIP DRAM 
.odules. 





gmory-intensive packaging for the fu- 
re is available today — in TI's highly 
Kable modules in single-in-line pack- 
Es (SIPs). With them you can have 

¢ many advantages of surface-mount 
ghnology (SMT) — while using 
rough-hole-mounted or 
gxetable packages. Thus gy 
thout changing your man- (Goes 
Ecturing technology, you : 
n increase memory density 
- a factor of up to 3.5 over 
pl-in-line packages (DIPs). And you 
p simplify board layout while facil- 
ting replacement and future upgrades. 
Each SIP module uses DRAM chips 
plastic leaded chip carriers (PLCCs), 


surface-mounted along with decoupling 
capacitors on an epoxy substrate. Since 
all connection points are on one edge 
of the substrate, the module “stands on 
end” to make the most of your board 
area. 

TI’ full line of SIP memory modules 
— from 64K x 4 to 256K xX 9 and 
IM x 1 — includes standard DRAMs 
and Multiport Video RAMs in various 
organizations. And all are available 
through your authorized TI distributor. 

For more information, just check the 
appropriate box on the reply card. 





Memory can be 3.5 times denser using 
fully-qualified, production-proven RAMs 
configured in SIP modules. TI SIPs com- 
bine the density of surface-mount tech- 
nology with economies of through-hole 
insertion. 





fT 
nterface performance 


nhanced by TI. 








lso new from Texas Instruments is an 
yproved direct replacement for the 
CN5812 vacuum fluorescent display 
iver. TI's TL5812 is 11% faster and 


draws 60% less current. With an 
output voltage swing of 70 V and an 
output source-current capability of 
40 mA. 

Only TI's patented BIDFET tech- 
nology — combining bipolar, double- 
diffused MOS (DMOS) and N-channel 
and P-channel CMOS transistors on 
the same chip — makes these improve- 
ments possible. And at a competitive 
price. 





—————————— 


Mest line drivers and bus 


transceivers from TI. 





athe new SN75ALS192/194 quadru- 
e EIA Standard RS-422-A differential 
ge drivers, TI's exclusive ALS 1.5 pro- 
ss technology (oxide-isolated Ad- 
anced Low-power Schottky) yields the 
*st speed/power ratio in the industry: 

t approximately half the power con- 
gnption, these devices are 30% faster 
fan the competition. 

A new family of differential bus 
Ansceivers, SN75176B, 177B, 178B, 
gd 1798, are faster than earlier ver- 
ons. Designed for bidirectional com- 
yunication on multipoint transmission 
pes in noisy environments, they meet 


EIA Standards RS-422-A and RS-485. 
Typical propagation time is only 22 ns. 
Want to know more about these new 
interface products from TI? Just check 
the appropriate box on the reply card. 


INDUSTRY’S FIRST ADVANCED LINE DRIVERS 
USE ALS TECHNOLOGY 
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Advanced TI line drivers are 30% faster, 
typically draw only half the power of the 
devices they are designed to replace. 


new ways TI can help sharpen 





eaten 


F ast, economical 
new 8-bit SAR 


A/D converters. 





Now Texas Instruments offers 8-bit 
SAR (serial-approximation resolution) 
A/D converters that are as economical 
as any you can use. And because they 
use LinCMOS™ polysilicon-gate-process 
technology, they are unsurpassed in 
speed. TI’s TLC549 analog-to-digital 
converter performs 40,000 conversion 
cycles per second (cps), while the new 
TLC548 pushes speed to an unprece- 
dented 45,500 cps. At any supply volt- 
age between 3 and 6 V. And typical 
power consumption is only 6 mW. 
Performance of the serial-approxima- 
tion algorithm is not only fast. It’s accu- 
rate: Conversions are performed with 
the guaranteed low error rate of +0.5 
LSB (least significant bit) across the 
temperature range from — 55° to 125°C. 


a reiens 
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with 1.2.1. 








Now designers of military electronics 
have the broadest choice ever of devices 
that comply with the requirements of 
MIL-STD-883C, Paragraph 1.2.1. The 
vast majority of Tl’s military ICs — 681 
different devices — now qualify: 


Product Type Number 
ALS/AS 83 
TIL 131 
LS/S 238 
HCMOS 80 
PAL ICs 16 
Linear 113 
Memory/LSI 19 
MOS DSP 1 

TOTAL: 681 


For more detailed information on 
specific TI military devices, just check 
the appropriate box on the reply card. 











your competitive edge. 


Pibesiiniensncsins 


kK eeping you 
competitive: 
ASICs and TI. 





If you’re looking for increased system- 
level integration and performance, 
shorter design-cycle time, and reduced 
VLSI development costs, take a hard 
look at application-specific integrated 


circuits (ASICs). And a long look at TI. 


Broad choice lets you pick the 
right implementation 

Texas Instruments supports an extersive 
library of 3-4m CMOS standard cells — 
more than 200 of the standard SN54/74 
TTL functions you have designed with 
for years — including MSI, analog, and 
procedural LSI functions like RAM, 
ROM, PLA, and ALU. In addition, 
high-drive cells (up to 48 mA) are true 
TTL replacements. 

From TI’s new family of advanced 
standard cells you'll be able to choose 
among more than 280 functions and 
achieve increased system integration 
and performance. 


TEXAS INSTRUMENTS 
ASIC TECHNOLOGY ROAD MAP 


GATE DELAY — ns 


Or for the performance you need, 
and quick turnaround to get your prod- 
uct to market fast, there’s TI’ DLM 
TAC-H and TAC-VH silicon-gate 
CMOS gate-array family. These de- 
vices, fully alternate-sourced, offer com- 
plexities from 440 to 8,000 gates. 


Extensive design support 
Whatever level of help you need, you 
get it from TI. In your design cycle as 
well as in meeting your prototype and 
production requirements on time. TT's 
proven expertise and worldwide man- 
ufacturing facilities are your assurance 
of dedicated support and products in 
the volume you require. And you have 
a wide range of package options: DIPs, 
SOs, PLCCs, pin-grid arrays — from 
8 to 179 pins. 


Design your own way 

You can reduce your costs and speed 
your ASIC design with TI because 
you don’t need special proprietary 
software or design tools. And you can 
do it at a TI regional design center or 
at your own work station. Because T's 
cell libraries are supported by most 
work stations, including Daisy LOGI- 
CIAN®, MEGALOGICIAN®, and 





GATES 


Advancing technology in ASICs need not demand new rules and tools. Your investment 
in hardware and training is protected when you move up with Texas Instruments to faster, 


more complex ASIC functions. 


__ 


ew series of input- 
latched and registered 
PAL ICs lowers parts 


counts. 








Eight new 30 MHz PAL devices 
from TI are the first input-latched 
(TIBPALT19XX) and input-registered 


(TIBPALR19XX) PAL ICs in the mar- 
ketplace. Functionally similar to TT's 
TIBPAL20XX series, they include 
either 11 D-type transparent latches or 
11 D-type input registers on chip. This 
added circuitry allows you to syn- 
chronize inputs without external regis- 
ters or latches. These devices can 
reduce your parts counts and simplify 
your design task in a wide range of 
applications such as random logic, bus- 
interface logic, and input synchroniza- 
tion to custom controllers. 


GATEMASTER®; Mentor IDEA 
1000®; Valid SCALDsystem®; and 
P-CAD® and FutureNet® in IBM PC® 
environments. 

TI’s worldwide network of 13 train- 
ing and design centers, staffed with 
experienced ASIC design engineers, 
can provide access to work stations, as 
well as mainframe capability. And 
you can learn ASIC design in one of 
TI’s unique hands-on workshops. 
Using TI’s semicustom libraries with a 
real-world standard-cell example, 
you'll learn every phase of design 
from schematic capture through test- 
pattern generation and simulation. 

Select TI distributors can also give 
you local access to TI’s leading-edge 
ASIC options, with dedicated facili- 
ties, tools, and trained engineers. 

To find out more about what TI 
ASICs can mean to you, check the 
appropriate box on the return card. 


A nd now, a new, 
easy-to-use EPROM 


microcomputer. 








TI's new TMS7742 EPROM microcom- 
puter can cut to zero your lead time for 
development, prototyping, field tests, 
and product qualification. And it 
bridges the gap to ROM-based volume 
production. For low-volume applica- 
tions, it can be a cost-effective alter- 
native to mask-programmed ROM. Its 
4K bytes of on-chip EPROM are identi- 
cal to TI’s TMS2732A — transferred 
into the chip area vacated by masked 
ROM. So if you can program the 
TMS2732A you can program the 
TMS7742. This new microcomputer 
provides EPROM capability for the 
TMS7020, the TMS7040, and the new 
TMS7042 ROM microcomputer. 

Also new to TI’s TMS7000 family is 
the ROM-less TMS7002 micro- 
processor. Both the TMS7002 and the 
TMS7042 feature 256 bytes of RAM, a 
serial port for USART and serial I/O 
functions, 32 I/O lines, and three 
timers. And with their 60% perfor- 
mance increase over earlier TMS7000 
ICs, they can improve system perfor- 
mance in such applications as disk and 
tape drives, printers, and industrial and 
motor controls. 





High-density IMPACT circuits 


speed logic, memory access. 


Tl ’s unique Implanted 
Advanced 


Composed Technology 
(IMPACT) capitalizes on 
the advantages of ion 
implantation, oxide 
isolation, and composed- 
masking techniques to 
increase the speed and 


density of bipolar [Cs. 


This innovative technology dramatically 
reduces the size and the sidewall capaci- 
tance of circuit elements (see diagram). 
As a result, speed/power ratios are sig- 
nificantly improved: In PROMs that cut 
power consumption by 43%, or more 
than double the speed (see story op- 
posite). In PAL ICs that reduce propaga- 
tion delay by as much as 40% — to 
only 15 ns at 180 mA. 





P- SUBSTRATE 





A major reduction in capacitance results from the 2-jwm feature size which TI's IMPACT 
processing makes possible. Silicon dioxide is the isolation material. Switching speed is 
further enhanced by utilizing this silicon dioxide for emitter and base sidewalls. 


With the high speed and low power 
that TI’s IMPACT process makes feasi- 
ble, its potential for large-scale integra- 
tion will reduce package counts in 
many high-complexity circuits. 


Composed masking 

yields high density 

In composed masking, critical 
components are defined on the 
chip with a minimum number of 
masks. Thus they can be more 
tightly defined and more 
densely spaced than by 
conventional 
masking. 




















The IMPACT process also makes it 
possible to insulate critical base 
and emitter components 
with oxide walls. This 
insulation reduces sidewall 
capacitance, which, at 
the 2-wm dimensions 
of IMPACT features, can 
represent as much as half 
the overall capacitance. 
Small size and oxide 
walling together con- 
tribute significantly to 








the increase in switching speed. 


DRAM technology 


spurs IMPACT growth 

The IMPACT process is not a direct 
descendant of DRAM technology. Nev- 
ertheless, TI’ commitment to DRAM 
production has provided IMPACT tech- 
nology with vital processes. 

It was the DRAM effort, for exam- 
ple, that drove photolithography to its 
present advanced state and contributed 
key dry-etching processes. Ion implant- 
ers designed to produce CMOS 
DRAM ICs enhance the quality — 
and the economy — of TI's bipolar 
IMPACT ICs. And this vital “cross- 
fertilization” from VLSI memory is one 
reason Texas Instruments — almost 

alone among U.S. semiconductor 
manufacturers — is committed to 
the development and manufacture 


of DRAM devices. 


More chips per slice help cut 
costs. The 150-mm wafers now 
used on TI's advanced MOS 256K 
DRAM wafer-fabrication line have 
125% more area than the 100-mm 
slices formerly used. 
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POWER SENSORS 
U-band (40 to 60 GHz) and W-band 
(75 to. 110 GHz) sensors for the 
company’s Model 4200 dual-channel 
power meter extend the meter’s 
coverage above its previously 18- to 
75-GHz range. SWR is less than 1.3 
for these millimeter-wave sensors. 
Basic measurement accuracy is 
+0.5% (+0.25% for the K band). 
The dual-channel setup permits gain 
or loss measurements with only one 
power meter. Model 4200-4U 
(U-band) $4630; Model 4200-4W 
(W-band) $5670; Model 4200 meter, 
$2750. Delivery, stock to six weeks 
ARO. 

Boonton Electronics Corp, 791 
Route 10, Randolph, NJ 07869. 
Phone (201) 584-1077. TWX 710- 
986-8215. Booth No 1748. 

Circle No 601 





AC POWER SUPPLIES 


Model 1001SX and Model 1751SX 
solid-state frequency converters 
suit power-supply testing and are 
compatible with most ATE systems. 
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The units provide 400% peak power 
and can supply rectifier-type loads 
without affecting their output regu- 
lation or encountering sine-wave 
distortion. Continuous-current rat- 
ings are 40 and 70A for Model 
1001SX and Model 1751SX, respec- 
tively. The supplies come in 19-in. 
rack-mount enclosures. Plug-in os- 
cillators allow the simulation of 
dropouts. The supplies are available 
in 1-, 2-, or 3-phase configurations 
with voltage ranges of 0 to 65, 180, 
or 260V. Output frequency ranges 
from 45 to 1000 Hz, and THD is less 
than 1%. The supplies also feature 
overload, short-circuit, and over- 
temperature protection. From 
$4810. 

Elgar Corp, 9250 Brown Deer 
Rd, San Diego, CA 92121. Phone 
(619) 450-0085. TLX 211063. Booth 
No 543. 
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CUSTOM CHIPS 


This family of analog arrays in- 
cludes the Quickchip 2, 2S, and 3. 
The Quickchip ICs are arrays of 
transistors, resistors, and capaci- 
tors. The Quickchip 2 is fabricated 
in a bipolar process to produce a 
15V, 6.5-GHz chip; the Quickchip 3 
uses a 65V, 2.5-GHz process. Quick- 
chip 2 has 214 npn and 110 pnp 
transistors organized into 10 cells 
along with 946 resistors and 40 pro- 
grammable capacitors (the 2S is a 
smaller version of the 2). The Quick- 
chip 3 has 198 npn and 36 pnp tran- 
sistors organized into six low-volt- 
age cells and three high-voltage 
cells along with 920 resistors and 28 
programmable capacitors. Proto- 





type wafers take three weeks. 
From $17,000 for each. 

Tektronix, ICO Marketing Dept, 
Box 500, Del Sta _ 59-420, 
Beaverton, OR 97077. Phone (503) 
627-2515. Booth Nos 2504, 2506, 
2508, 2510. 

Circle No 603 





CERAMIC RESISTORS 


The MPS/MPR Series ceramic insu- 
lated (wirewound or metal-oxide 
film) power resistors have radial, 
pronged leads. The leads enable 
heat transfer and stabilize the resis- 
tors when they’re inserted into a pe 
board prior to soldering. The units 
are available in 3, 5, 7, 10, 15, and 
20W power ratings with resistance 
ranging from 0.0390. to 150 kQ at 5 
to 10% tolerance. From $0.14 
(1000). Delivery, stock to 10 weeks 
ARO. 

Robert G Allen Co Inc, 7267 
Coldwater Canyon, North Holly- 
wood, CA 91605. Phone (818) 765- 
8300. TLX 182699. Booth No 2258. 

Circle No 604 





BARRIER STRIPS 
Series 69000 pc-board terminal 
strips feature closed-side, single- 
row construction with terminals 
spaced on 0.325-in. centers. The 
contacts are rated at 20A. The 
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strips are UL recognized for field 
wiring. They measure 0.50 in. high 
and 0.60 in. wide and are inter- 
changeable with the more expensive 
4PCV and 4PCR Series. $0.09/ter- 
minal. Delivery, three to five 
weeks ARO. 

Vernitron Corp, Beau Products 
Div, Dept P5-7, Box 10, Laconia, 
NH 03247. Phone (603) 524-5101. 
Booth Nos 1210 and 1212. 
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SMD BRIDGE 


These single-phase, surface-mount 
bridges carry 1.0A and offer a 
surge-overload rating of 50A. The 
DF-S Series exceeds MIL-STD- 
19500 environmental standards. 
The plastic-cased devices are UL 
recognized. The line includes seven 
devices ranging from 50 to 1000V 
units. $0.80 to $0.50 (1000). Deliv- 
ery, six to eight weeks ARO. 
General Instrument Corp, Dis- 
crete Semiconductor Div, 600 W 
John St, Hicksville, NY 11802. 
Phone (516) 933-3333. Booth Nos 
2162 and 2164. 
Circle No 606 


ETHERNET BOARD 


The SBE/MLAN-11 is an Ethernet 
(IEEE 802.3) LAN interface board 
for Multibus systems. The board 
ean function alone as a serial/paral- 
lel/SCSI gate to an Ethernet LAN, 
and it can also handle X.25 net- 
works. The board has its own 
10-MHz 68000 wP, 128k or 512k 
bytes of RAM, and sockets for 256k 
bytes of EPROM. It also features a 
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68450 DMA controller for data 
transfers over the bus. It runs at 
full-duplex rates to 10M bps. Op- 
tional modules handle iSBX electri- 
cal interfaces and protocols. $1495 
(100). 

SBE Inc, 2400 Bisso Lane, Con- 
cord, CA 94520. Phone (415) 680- 
7722. TWX 910-366-2116. Booth No 
1076. 


Circle No 608 


JOYSTICK 
The Challenger is a dual-axis, solid- 
state control stick that.provides a 
linear output in both the X and Y 
axes. The joystick has no potentiom- 
eters and features a below-panel 
depth of less than % in. The joystick 
has 27° of movement from its center 
position. The handle has a spring 
return to center position. $41.48. 
Bolt Industrial Controls Inc, 
4645-2F Industrial St, Simi Valley, 
CA 93063. Phone (818) 716-5159. 
Booth No 376. 
Circle No 607 


12-BIT CONVERTER 


The AD7572 is a CMOS, 12-bit A/D 
converter that exhibits a 5-wsec 





max conversion time. The chip con- 
sumes 215 mW max and includes an 
on-chip zener voltage reference. A 
less-expensive, 12.5-ysec version is 
also available. The AD7572 comes in 
a 0.3-in.-wide, 24-pin DIP or 28-pin 
LCC. Maximum data-address time 
is 70 nsec and maximum bus-relin- 
quish time is 40 nsec. Three-state 
outputs and an internal latch allow a 
wP to read data in either 12-bit 
parallel format or 84-bit format. 
Depending on grade, the 5-ysec 
version costs $47 to $197.50; the 
12-wsec version, $35 to $145 (100). 
Analog Devices Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Phone (617) 935-5565. TWX 
710-394-6577. Booth Nos 206, 208, 
307, and 309. 
Circle No 610 





TOUGH CASES 


These transportable cases protect 
electronic equipment from shock, 
vibration, and environmental haz- 
ards while transporting and opera- 
ting the equipment. The cases of the 
5500 Series are built to EIA- 
RETMA dimensions and con- 
structed from pressure-molded 
fiberglass. They feature 8-point, 
elastomeric shock-mounted, alumi- 
num inner frames and standard re- 
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| Can remember when it all began at 
Hughes in 1979. With a single metal 
HCMOS 1000-gate array. Since then 
the Hughes family of military gate 
arrays has grown. In 1985 the 2 micron 
(let = 1.2 microns), double metal 
U-series of channelless gate arrays 
Mkt ole] da Brel-\-Yer-lalol-ToR igelaaht st oe) ge}- tore 
1 Salle] al ol-1a cel aeat-laler-Wi lal “Wel; HCMOS 
arrays in the semiconductor industry. 


And now, our latest arrival, the 
alternate Stole) cel late He) a i) ole (e Corpo- 
ration’s entire military CMOS line: 
L5000, L7000 and L10.000 Series. 


Meet the members of our family. We 


have one for every military application. 





















H-Series Array Family 

Double metal HCMOS, |,,, = 1.8 
microns, t,, = 500A, clock frequency 
to 35 MHz. Five array sizes ie-lale] tare 
Ligelaniae0]0h voys10 10/0 equivalent gates. 


V-Series Array Family 

Double metal HCMOS, lop = 1.2 
microns, t,, = 300A, clock frequency 
to 50 MHz. Five array types ranging 
Ligelaninie)0]0)cots10 1010 equivalent gates. 


U-Series Array Family 

Double metal HCMOS lla«=1.2 
microns, t,, = 300A, clock frequency 
Col LUO MTs ram (-Yalrola¥-Valal-11(-tt array 
types with 1000 to 41,000 gate com- 
plexities. Pin counts to 256. Each 


Output drive Capability of 7 TTL loads. 


Joe Angleton, assistant Fel ele) ge 
tory manager for VLSI design at 
the Missiles System Group, is a 
eldlust-la Velaro liat-\ co) ae) Hughes 
gate array efforts. 















rnUM IME FIRST FAMILY OF GATE 


ARRAYS... A PROUD, NEW ADDITION 


L5000-Series* Array Family 
maN'{- Ke [ol] 0) (-Waal-1¢-18 = 1 01,10 los types. 
Complexity from 880 to 5902 
equivalent 2 input gates. 


L7000-Series* Array Family 

Eight double metal 2.0 micron HCMOS 
types ranging from 880 to 10,013 
equivalent 2 input gates. 


L10,000-Series* Array Family 
vamiel(ole-Meat-lalat-1|(-1-icu =[@) Ve loal) array 
family with 1.5 micron design rules and 
129,000 equivalent gates. 


We're always growing at Hughes. The 
First Family of gate arrays gets bigger 
and better with each new generation. 
Call or write us today with your appli- 
cation needs. Hughes Semiconductor 
Division, 500 Superior Ave., Box H, 
IAW oo] g al ={¥-Yol a Oy \ 92658-8903, 
(714) 759-2727. 


“The L5000, L7000 and L10,000 array families are 
Products licensed to the Hughes Aircraft Company 
by the LSI Logic 10] dolole-tilolaniolacy-1i-hve) military and 
government contractors. 


A SLICE OF THE FUTURE 
UGHES SEMICONDUCTOR 








HUGHES 


AIRCRAFT COMPANY 


J] fete) Tol tion ge) - DIVISION 
Hate [Ui-} (at-18 od (-Yottgelal (ors Ci geleye) 
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See them at 
ELECTRO’86 
Booths 1516 & 1518 
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cessed hardware. Rack heights 
range from 5.25 to 21 in. The line is 
also available in a variety of colors. 
$1042 to $1448. 

Environmental Container Sys- 
tems Inc, 3560 Rouge River Hwy, 
Grants Pass, OR 97526. Phone 
(503) 476-8871. TWX 510-755-0777. 
Booth Nos 2127 and 2129. 

Circle No 613 





MODULAR BATTERIES 


MP Series Modular Pak batteries 
allow fabrication of different batter- 


BEI MOTION SYSTEMS COMPANY 


1755-B La Costa Meadows Drive « San Marcos, CA 92069 + (619) 471- 2600 
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ies in rigid-cell packaging. Each cell 
comes in its own pocket, completely 
insulated from adjoining cells. The 
ventilated case allows convective air 
currents to flow vertically and hori- 
zontally over the cells. Modular Pak 
batteries come in 6, 12, 24, and 
28.8V configurations and are avail- 
able with wire leads or thumb-nut 
screw terminals. $24 to $300. 

Avex Electronics Corp, Portable 
Battery Div, Box 1026, Bensalem, 
PA 19020. Phone (215) 638-1515. 
Booth No 580. 

Circle No 612 


TOOL KIT 


The JTK-87L3 tool kit for field engi- 
neers features both metric and reg- 
ular tools. It contains more than 100 
tools, including pliers, wrenches, 
optical aids, nut drivers, wire strip- 
pers and cutters, and soldering 
equipment. The kit also includes 
three removable pallets: The two 





gate-swing top pallets hold the reg- 
ular, inch-measure tools, and the 
bottom pallet contains the metric 
tools. You can choose from three 
cases: wood and vinyl, injection 
molded, and polyethylene. Wood/vi- 
ny! and injection-molded wood 
cases, $549; polyethylene version, 
$599. 

Jensen Tools Inc, 7815 S 46th St, 
Phoenix, AZ 85040. Phone (602) 
968-6241. Booth No 483. 

Circle No 622 


OPTICAL ENCODER 
BREAKTHROUGH ! 


_Now you can have BEI quality in an optical encoder 
priced much less than other encoding devices that aren't 
in the same league when it comes to resolution, features 


and reliability. 


It’s BEI’s new 2 inch, fully enclosed E203. And it came 
about when BEI, a world leader in optical encoder develop- 
ment, focused high tech on low cost to achieve a major 


price breakthrough. 


Techniques like common substrate sensor arrays, high: 
volume hybrid circuits and a single GaAlAs LED with a 
collimating lens ensure superior reliability and perform- 
ance at an unprecedented price: just $89.00 FOR ONE! 
And a lot less than that in volume OEM quantities. 

™ The E203 gives you full performance with up to 
2540 pulses per revolution. Index and open collector 
complementary buffer driver outputs are standard. 
So you Can use it in a wide range of robotic, 
i # medical, process control and instrumentation appli- 
: cations. Best of all, you can get two week delivery with 
" an unconditional money back guarantee. 
Try a BEI E203. The new incremental optical encoder 
- that helps you turn a profit. To place your order call toll- 
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free 1-800-ENCODER. In California call 1-619-471-2600. 
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We make over a thousand kinds of inductors. 
So when people call, we answer. 4-243-537-5200. 


.W Miller 


faved mae) o)(=m olen Oxo lamellae =! 
19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 90224. 
Phone (213) 537-5200, TWX 910-346-6740, FAX (213) 631-4217. INDI 
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It solid performance, 
handsome design and 
attractive price aren't 
enough for you, 


there’s more. 
Just ask us. 


With our quality Lighted Pushbutton Switches, 
you can afford to be choosy. Unimax delivers 
the style, performance and price benefits 
you expect, and some benefits you 
probably don’t. 
Like the broadest range of options 
from a single source. Prewirable, 
slide-on models for rapid, low-cost 
assembly. Oil-tight versions. Multiple- 
matrix and mechanically interlocked 
assemblies. And switches that shift from 
alternate to momentary at the flick of a lever. 
And there’s more. If you send us your specs 
. ' witha description of your application on your letterhead, 
we'll send you a sample switch that matches your needs. Free. 
How much more will we do to be your source for 
switches? Just ask us! 







Call for the location of your nearest distributor 
or sales representative. 


@ rd 
Unimax ~Y Switch 
Ives Road, Wallingford, CT 06492. (203) 269-8701. 
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VAX PROTOTYPE BOARDS 


Each member of this series of proto- 
type boards fits DEC’s new VAXBI 
bus and employs 10-layer construc- 
tion in its BI portion and wrapped- 
wire pins in the remainder. The 
boards include pin patterns for both 
DIPs and PGAs. Some panels come 
with SMD decoupling capacitors. 
The first panel in the series (8136- 
DECVI-10-2TG) is available now. 
$895. 

Augat Inc, Systems Div, 40 
Perry Ave, Attleboro, MA 02703. 
Phone (617) 222-2202. TWX 710- 
391-0644. Booth Nos 1462 to 1469. 

Circle No 611 


DIP RELAY 


The HAS 111 Series 1A relays are 
available semisealed or sealed; the 
sealed unit is filled with nitrogen for 
longer contact life. The series offers 
both standard and sensitive coil-re- 
sistance versions over the 4 to 48V 
input-voltage range. Both units can 
meet FCC Part 68 standards if nec- 
essary. Maximum switching voltage 
is 60V dc/120V ac, and switching 
power is 80W dc/60 VA ac. The units 
measure 0.620.48x0.44 in. $0.59 
(1000). 

Hasco Components Inc, 247-40 
Jericho Tpk, Bellerose Village, NY 
11001. Phone (516) 328-9292. TWX 
710-582-5750. Booth No 339. 

Circle No 616 


DIGITAL METERS 

The PM Series of digital panel me- 
ters includes eight models, includ- 
ing a 3-digit version with LED indi- 
eators. Also included are four 
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3%-digit models featuring either 
LED or LCD readouts. A 4-digit 
model and two 4%-digit devices 


come with LED indicators. The me- ° 


ters come in standard enclosures. 
$63 to $224. 

Non-Linear Systems, Box N, Del 
Mar, CA 92014. Phone (619) 481- 
3900. TLX 249045. Booth Nos 2217, 
2218, and 2219. 
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DUAL-BEAM SOCKETS 


Series 802 dual-beam DIP sockets 
are now available in 24-pin, 0.300- 
in.-center and 48-pin, 0.600-in.-cen- 
ter models. The sockets feature 
face-wipe contacts, a closed bottom, 
side stackability, and a 40° target 
angle for entry of device leads. They 
are compatible with automatic-in- 
sertion equipment. The devices 
come in several contact-material 








Face to face. 


Compare the new Wavetek 2500 syn- 
____ thesized signal generator. It lists for 
_ about $1,000 less than the 
_ HP8656B. Yet, its better overall 
ecs and features make it ideal for 
anufacturing requirements. 
Asimpler, better-thought-out front 
panel makes the 2500 so easy to oper- 
_ ate, you'll never need a manual. By 
ing either the keypad or spin knob 
control of variables, yau get a choice 
between discrete digital or tune-for- 
effect testing to suit your applications. 
Easy toread, backlit LED readouts 
display instrument status. Test con- 
ions are stored in non-volatile 
mory. An extensive AutoCal feature 
keeps cost of ownership low, too. 
ra free brochure and demonstra- 
tion of the only signal generator tuned 
to your manufacturing needs, call your 
nearest Wavetek sales office: 


Wavetek 2500 Signal Generator 
Frequency Range: .4 to 1,100 MHz 
Qutput Level: +13to-137dBm 
Special Introductory Price: $5,495 _ 
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New VisiRocker? On/Off 
Switching and Circuit Protection. 


Get the convenience of over-current pro- 
tection and on/off switching in one attractive 
package. Unique two-color actuator can 
be specified to indicate “tripped” mode or 

‘on” mode. Various molded-in legends are 
available. High quality alloys and io. 


and service life high. : 
Available up to > 3 aes with 


long, includes t 
CSA certified, 
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and plating options. The socket 
body is block polyester with a UL 
94V-0 rating. $0.096 (OEM qty) for 
a tin-plated, phosphor-bronze, 24- 
lead socket on 0.800-in. centers. 
Wells Electronics Inc, 1701 S 
Main, South Bend, IN 46613. 
Phone (219) 287-5941. Booth No 


1470. 
Circle No 615 





PC-BOARD STIFFENER 


This dual-conductor pc-board stiff- 
ener reinforces pe boards that would 
otherwise have a tendency to warp 
or bow. The stiffeners have dual 
metal buses for Vcc and ground. 
The stiffeners are made from tin- 
plated copper. $1.15 to $2.25, de- 
pending on length. Delivery, six to 
eight weeks ARO. 

Bussco Engineering Inc, Box 
707, El Segundo, CA 90245. Phone 
(213) 322-6580. TWX 910-348-6295. 
Booth No 2755. 

Circle No 618 


I/O MODULE SOCKET 


The OS 1 pe-board socket accepts all 
standard I/O modules and mounts 
directly onto a pe board. It features 
a snap-in hook to latch modules that 
don’t have mounting screws. The 
socket is available separately or as 
part of a 1-, 4-, or 8-way ,rail- 
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mounted assembly, which features 
plug-in fuses and LEDs. Screw- 
clamp terminals for field wiring 
both the OS 1 socket and the com- 
plete assmblies are rated for 250V 
ac, 5A per channel. $233.20 (100). 
Weidmiiller Terminations Inc, 
821 Southlake Blvd, Richmond, VA 
23236. Phone (804) 794-2877. TLX 
828376. Booth No 1433. 
Circle No 620 


SURGE SUPPRESSOR 


The Jewel surge suppressor pro- 
tects electronic equipment from 
electrical spikes and surges. The 
suppressor’s metal-oxide varistor 

(MOV) can dissipate 150J, which is © 
almost twice the amount dissipated 
by comparable suppressors, accord- 
ing to the manufacturer. The UL- 
listed device offers protection in 
both common and normal modes and 








Shock value. 


VDE. FCC-A and B. MIL-T-28800 
Class 5. The new Wavetek 2500 syn- 
thesized signal generator passed these 
performance tests. Anda few more 
we tossed at it. 

Severe vibration. Shock. Extreme 
temperatures. We put it through more 
than you ever would. Whichis why we 
offer an optional ty better than — 
anyoneelsedoes. 

_ Forafree brochure and demonstra- 
tion of the only signal generator tuned 
| to your manufacturing needs, call your 
__ hearest Wavetek sales office: 
Northeast 914 fe 0044 


ral 317 787 3815 
619565-9234 


- ‘ThenewWavetek 2500. It cut- 
classes everything in its class. 


5 


~ Wavetek 2500 Signal Generator 
Frequency Range: .4 to 1,100 MHz 
Output Level: + 13 to - 137 dBm 
Special Introductory Price: $5,495 
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V/V 


“LEADING THE INDUSTRY IN VME SoLUTIONS” 





Our Full Line of VMEbus Modules includes: For more information, call the 
| VMEbus experts at 
CL] HOST INTERFACES LJ) ANALOG I/O 
(] DIGITAL W/O L] CHANGE-OF-STATE mg 
[] SYNCHRO/RESOLVER L] SERIAL I/O VA 4 
LL] COUNTER/PULSE RATE L] ANALOG & SYNCHRO : : 
4 INTELLIGENT 1/0 CONTROLLERS BACK PLANES VME Microsystems International Corporation 
C VME to VME LINKS 12021—N South Memorial Parkway 
Huntsville, Alabama 35803 
(205) 880-0444 
[] One-year warranty on all modules 
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plugs into one receptacle in a duplex 
outlet, thereby protecting devices 
plugged into adjacent receptacles. 
The Jewel meets IEEE-587 require- 
ments. $20. 

Tyton Corp, 7930 N Faulkner 
Rd, Milwaukee, WI 53223. Phone 
(414) 355-1130. TWX 910-262-3094. 
Booth Nos 437 and 439. 

Circle No 623 





PC-BOARD CONNECTOR 


This 2-piece connector for pe boards 
comes with a straight or right-angle 
pin header. The connector’s pins are 
tin-plated. The header accepts a po- 
larized, latched plug. The connec- 
tors are available with pins on 5-mm 
or 0.2-in. centers. The plugs accept 
solid or stranded AWG 24 to 14 
wire. The header has either 1-mm’ 
pins (10A rating) or 1.2-mm’ pins 
(154 UL and CSA). The pins are 
long enough for 0.15-in.-thick pe 
boards. You can attach field wiring 
from the front of the connector; each 
pin also has a test jack. Approxi- 
mately $0.62 per through hole. 
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Wago Corp, 6657 N Sidney Pl, 
Milwaukee, WI 53209. Phone (414) 
352-1035. TLX 260123. Booth No 
2566. ! 

Circle No 621 


LEDs 


Series 4310H1 bare LED indicators 
produce 1000 mcd when energized 
with 20 mA. At 50 mA, the LEDs 
emit more than 2000 med. The de- 


vices come in T-1% clear packages. 
Light output is red; the LEDs’ 
viewing angle is 12°. Typical for- 
ward voltage is 2.0V, and minimum 
reverse breakdown voltage is 4.0V. 
$1.78 (1000). 

Industrial Devices Inc, 7 Hud- 
son Ave, Edgewater, NJ 07020. 
Phone (201) 224-4700. Booth Nos 
2163, 2165, and 2167. 

Circle No 619 








Priced to go. 


The new Wavetek 2500 synthesized 
signal generator lists for about $1,000 
less than the HP8656. 

Yet it offers the best overall specs 
and features inits class. Frequency to 
1.1GHz. TentimeswiderFMdevia- 

eek Broader range of RF Mee And | 


ox 
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D-SUB CONNECTOR 


Conforming to new Japanese I/O 
standards, the DN Series pc-board- 
mounted connectors have standard 
pe-board pin spacing on a 
0.1000.100-in. grid. The connec- 
tors are available in 20-, 26-, 36-, 
and 50-pin configurations. Standard 
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features include full shielding, 
crimp contacts, and locking tabs for 
securing the connector prior to sol- 
dering. $0.10/contact (OEM qty). 
Hirose Electric USA Inc, 9254 
Deering Ave, Chatsworth, CA 
91311. Phone (818) 709-1247. TWX 
910-494-2199. Booth No 2967. 
Circle No 609 


SMD TRIMMERS 


TMC4K Series surface-mount trim- 
ming potentiometers feature a ce- 
ramic substrate, a metal-glaze ele- 
ment, and an insulated adjustment 
knob. An adhesive can hold the 
TMC4K to a circuit board for reflow 
soldering without ill effect on the 
potentiometer’s operation. Unlike 
other potentiometers, which have 
in-line footprints, the devices have a 
triangular footprint for greater sta- 
bility. The trimmers can withstand 
operating temperatures of —30 to 
+100°C and can handle as much as 





0.2W at 20V. Standard resistance 
range is 2000 to 1 MQ. Outside 
dimensions are 0.15x0.180.08 in. 
$0.135 (10,000). 

Noble USA Inc, 151 Stanley St, 
Elk Grove Village, IL 60007. 
Phone (312) 364-6038. Booth No 
1069. 
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TIME SAVER 


High-speed cables and custom- 
designed assemblies are our specialty. 
Cables that must be absolutely reliable, 
extremely flexible, and smaller than pre- 
viously thought possible. 

We're meeting the demands of rigid 
=} Coxel dd (=) f= e-]eaKoikol eceelelemec)elece)i (sem irae 
pedance, at the same time providing mini- 
ature coaxes, assemblies cut to electrical 

Koyavsadabmrc}elemastom olla al herlelceynnt-lesemcclannte 
ate] aCe) ame) mee) slelt (ene) cu cometc WANN L OP 
The results? Very small solutions to 
some mighty big problems. Real time 


Savers. 


NATIONAL 
ELECTRIC 
CABLE 


16640 S.W. 72nd Avenue, Portland, OR 97224 


(503) 620-9400 
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PEOPLE 
BUY OUR 








EMULATORS 
FOR NO 


PARTICULAR 
REASON. 


Actually, there are plenty of reasons 
to buy an in-circuit emulator from 
Sophia Systems. It’s just that one is as 
good as the next. For instance: 


With Sophia, you can test in “true” 
real time. With no wait states. Ever. 


We can emulate your entire sys- 

tem (even the initialization routine) 
without tying up your host. 

We offer full symbolic support for 

Intel OMF Intel Hex, Motorola S and 
Tekhex applications. 

To isolate errors quicker, we pro- 

vide up to 24 hardware and soft- 
ware breakpoints. 


U.S. & European Headquarters: Sophia Computer Systems, Inc., 3337 Kifer Road, Santa Clara, CA 95051. Corporate Headquart 
Sophia Computer Systems. Sophia Systems is a trademark of Sophia Computer Systems, Inc. DEC and IBM are registered trademark 


Our emulators support popular 

8- and 16-bit microprocessors 
from Intel, Motorola, Zilog, NEC and 
Hitachi. 


You can create custom batch 

commands, then execute them 
with a single keystroke, thanks to our 
full emulation Command Language. 


We work with a variety of hosts 

including DEC® VAX, Intel, IBM®* PC, 
PC/XT or PC/AT and their compatible 
high-level languages. 


And we even made our emulators 
portable, so you can take them 
wherever you need them. 


See us at Electro Booth #2102/2104. 
CIRCLE NO 100 


Of course, there are a lot more 
reasons where these came from. But 
the best way to see what makes our 
emulators so powerful is to see one 
for yourself. 

To arrange a demonstration or for 
more information, call 800/824-9294. 

In California, call 800/824-6706. 
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MICROPROCESSOR DEVELOPMENT 
SYSTEMS & IN-CIRCUIT EMULATORS 


ers: Japan, Sophia Systems Co., Ltd. NS Bldg. 2-4-1, Nishishinjuku, Shinjuki-ku, Tokyo 160. 03-348-700. © 1986, 
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deliver IDC economy. 


If special requirements have kept you from enjoying the weight, 
space and labor-saving advantages of flat ribbon cable and IDC 
connectors, it’s time to examine these special purpose Spectra- 
Strip cables from Amphenol Products. 

New Spectra-Strip Round ‘N’ Flat™ cable combines the 
handling and shielding features of round cable with the mass 
termination capabilities of flat cable. It’s ideal for routing in tight 
spaces where a round shape is more practical, or when a tape 
braid shield is needed for EMI/RFI suppression. 

Twist ‘N’ Flat® cable offers the low cross talk performance of 
twisted pairs with the economy of mass termination. It is also avail- 
able in round or flat jacketed, shielded versions when protection 
against physical wear and EMI/RFI interference is required. 

Spectra-Coax™ cable delivers the blazing signal speed of 
coaxial cable within a planar construction. That adds strength and 
flexibility, saves space and cuts assembly time. 

_ Spectra-Flex® cable provides long life in applications, such 
as printers, that require a flexible cable to travel back and forth 
cyclically. This new cable is made with special alloy conductors 
that provide a flex life of more than 20 million cycles. 

Combine these and other Spectra-Strip cables with the wide 


selection of Amphenol® IDC connectors and you can design better 


interconnections that cost you less to assemble. 
Or, let us provide you with custom cable assemblies. 
For more information, contact your nearest Amphenol 
Products sales office. 


Amphenol Products world headquarters: 

Lisle, IL 60532—USA—Telex: 190-215 

CANADA: Montreal, (514) 482-5520 @ Ottawa, (613) 226-2727 © Toronto, 
(416) 291-4401 @ Vancouver, (604) 278-7636 


EUROPE: Austria—Vienna, (0222) 925166. @ England—Whitstable, 

(0227) 264411. @ France—Paris, (01) 5888682. e W. Germany—Heilbronn, 
(07131) 4861. © Italy—Arese, (02) 9385161. ¢ Netherlands—ljsselstein, (03408) 
87844 @ Sweden—Upplands Vaesby, (0760) 88035. 


FAR EAST: Hong Kong—Kowloon, (3) 681283. @ India—Poona, 83363. 
e@ Japan—Tokyo, (03) 379-2111. 
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Spectra-Zip® 


LLIED 


Twist ‘N’ Flat® 


Spectra-Coax™ 





Mass terminations in 
more applications. 


Spectra-Strip’ round, twisted, 
ielded and high-flex cables 


Amphenol 
Products 




















? Avocet turns an ordinary PC 
into an extraordinary development system. 


And saves you $20,000 in the process. 


Now, there's a way to see all your 
best microprocessor designs take 
root, easily and effectively. Avocet 
cross-assemblers, simulators, 


THE AVOCET 
CROSS-ASSEMBLER FAMILY. 
AVMAC™ Macro Cross-Assembler 
MSDOS™, PCDOS™ 
VAX™/UNIX™ 


XASM Cross-Assembler 

CP/M™-80, CP/M-86 
Target Microprocessors Supported: 
6804 
6805 


6502/65C02 Z8 
6800/01,6301 Z80 

6809 NEC 7500 ~~ 68HC11 
1802/1805 8085 HD64180 
8048/8041 COP400 68020 

8051 F8/3870 68000/68010 


New AVMAC Macro Cross-assemblers 
offer these important features: Powerful 
macro facility, relocatable code, linker 
and librarian, cross-reference by line and 
procedure, plain English error messages 
and much more. 


™ Signifies manufacturer's trademark. 





emulators and EPROM program- 
mers turn your personal computer 
into a sophisticated development 
system. No more waiting for the 
continually overloaded main- 
frame. Or, wondering how to pay 
for a $20,000 dedicated develop- 
ment system. Avocet products 
save time and money, and pro- 
vide the most flexible develop- 
ment system available. 

Avocet allows you to develop 
software for practically any micro- 
processor without switching devel- 
opment systems. And equally 
important, Avocet development 
tools are easy to install and easy 
to use. We provide you with 
everything you need to develop 
microprocessor software, from 
data entry through assembly, 
debugging and final EPROMs. 
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Now “debug” on your PC. 
Avocet has realistic answers for 
users who want low cost 

~< debugging capability. 
* Until now, engineers 

i have been very much 
f)_ on their own in the 

.. area of testing. But 
: ‘now Avocet simulators 
and emulators virtually eliminate 
the frustrating and often costly 
“crash and burn” method. 


New AVSIM family 

of full screen simulators. 
Avocet's new software simulator/ 
debuggers let you test your code 
in a crashproof, interactive environ- 
ment, without additional hardware. 
Your PC’s screen becomes a “win- 
dow” into the simulated target 
CPU. Extensive break point, I/O, 
and interrupt facilities make AVSIM 
a truly useful development tool. 
Price $299. 


New TRICE 
in-circuit emulator. 
At last, an affordable in-circuit 
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AVOCET 
SYSTEMS INC: 


emulator! With the self-powered 
TRICE, you can examine target 
memory and register, set break 
points, single-step, trace and 
more; TRICE recognizes 34 differ- 
ent commands. Its serial interface 
lets you control emulation and 
download code from your terminal 
or PC. Priced from $498. 


AVPROM programmer 
works with any PC. 
The AVPROM programs over 37 
different devices, including 
EPROMs through 27512, CMOS 
and E2 PROMS, and MPU/EPROM 
combos, using fast.“adaptive” 
algorithms. Intelligent, self-con- 
tained units work with any per- 
sonal computer, using Avocet’s 
GDX driver software...from $429. 
Gang programmers from $979. 
To find out more about Avocet 
software development tools and 
accessories, Call us toll-free: 


1-800-448-8500 


(In the U.S. except Alaska 
and Hawaii.) 


VISA and Mastercard accepted. 
Most popular disc formats now 
available—please specify. Ship- 
ping and handling additional— 
Call for exact quotes. OEM 
INQUIRIES INVITED. Avocet 
systems Inc., PO. Box 490-B9, 
Rockport, Maine 04856, 

(207) 236-9055. Telex: 467210 
AVOCET Cl. 
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Quality computer 
support furniture - 
hundreds of choices 






Emcor can supply you with the finest in both computer furniture 


and electronic cabinets. Select from a great 
number of widths, heights, depths, styles, colors... 
there are hundreds of configurations to make you 





look good. oo 
For all your computer support furniture needs, 
call Emcor. We’ve been creating electronic Crenlo, Inc. 


Emcor Products 


enclosures for more than 35 years. 





1600 Fourth Avenue N.W. e Rochester, Minnesota 55901 
507) 289-3371 
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TELS iSBC 86 
CONSIDER 
THE STAKES. 


You ve made the right design decision. 

But now you re ready to manufacture. And there’s a lot at 
stake. Budgets. Delivery times. Ease of assembly. Profits. 

So consider the 100% Intel-compatible ZBC 86/36, 


from Zitel. 


First, the ZBC 86/36 costs 15%-30% less. Giving you an 
immediate advantage. 

Then, there's our easy-to-manufacture PAL architecture. 
With only 30 configuration stakes. Not 300. So you'll reduce 
configuration errors, reduce labor costs, and save time. _ 
_ And consider this: The ZBC 86/36 includes 1 Megabyte 
of on-board memory, an on-board socket for your 8087. 

math co-processor, and optional on-board parity checking. 











_ Allina single card slot. Plusa full 5-year warranty. 
_ Socall for a free evaluation unit. Or for more information 





onal our open bus products. (408) 946-9600. 


— Because there's more at stake than meets the eye. — 





US. Headquarters, 399 W. Trimble Road, San Jose, California 95131, Phone: (408) 946-9600, TWX: 910-338-0567, TLX: 171607 
Zitel International, 97 Rue Souveraine, 1050 Brussels, Belgium, Phone: (322) 511-7833, TLX: 225515 _ , 
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w-cost buses add 


industrial I/O to 
VME, Multibus I 





Links to an 8- or 16-bit I/O subsystem 
prove a cost-effective solution to providing 
data-acquisition and industrial-control in- 
terfaces for VME and Multibus II systems. 
This article describes cards that you can 
link in an I/O subsystem bus. 


Peter Harold, European Editor 


If youre planning to interface your VME Bus or 
Multibus II computer system to a large number of 
transducers or control devices, you may find that the 
cost of providing the necessary I/O functions with VME 
Bus- or Multibus II-compatible boards (see EDN, 
March 6, pg 191) is prohibitive. Such I/O operations, 
however, rarely require the 32-bit-wide or high-speed 
data transfers that the main system buses are designed 
to handle. To provide the required I/O functions eco- 
nomically, consider using an 8- or 16-bit subsystem bus 
that communicates to the VME Bus or Multibus II 
system via a suitable linking card. This strategy can 
simplify mechanical construction and support function- 


EDN May 1, 1986 


al partitioning of the system software. You can also cut 
your software-development costs by controlling the I/O 
cards with standard operating-system kernels and de- 
vice drivers. 

The 16- and 32-bit data pathways, high-speed memo- 
ry access, and multiprocessor capabilities of VME Bus 
and Multibus II systems allow you to build Eurocard- 
based computer systems that can execute, in real time, 
the complex data-analysis and process-control algo- 
rithms required by today’s industrial-control and moni- 
toring systems. However, because the ability of these 
algorithms to correctly model and thus control a pro- 
cess requires the collation of a great deal of informa- 
tion, the computer must often link with a large number 
of process transducers through A/D converters and 
signal-switching matrices. On the other side, the need 
for adequate control capabilities may demand that the 
system interface to a variety of output devices—for 
example, D/A converters, relay drivers, solid-state 
switches, and motor controllers. 

As a consequence, you might not be able to satisfy 
your I/O requirements with a single VME or Multibus 
II board, and you may suddenly find that the cost of 
several such boards is greater than you profitably can 
bear. The high cost of VME Bus and Multibus II boards 
lies partly in their double-height Eurocard size and 
partly in the interface logic required on each board to 


175 








Instead of using expensive 32-bit VME or 
Multibus I I/O boards, you can reduce the 
cost of your I/O functions by implementing 
them on a simple 8- or 16-bit bus. 





couple it with the high-performance backplane. You can 
reduce the cost of your I/O functions by implementing 
them on a simpler 8- or 16-bit, Eurocard-based bus, 
which you can integrate into your VME Bus or Multi- 
bus II design as an I/O subsystem. (See the tables 
beginning on pg 186 to find out more about available 
subsystem-bus boards. ) 

Adopting the subsystem approach has a number of 
advantages. Because most of the industrial-I/O cards 
for these 8- and 16-bit subsystem buses come on single- 
height Eurocards, they’re more modular than corre- 
sponding double-height Eurocards. This modularity 
makes it easier to choose boards that closely match the 
I/O requirements of your system so that you won't be 
paying for functions you don’t require. Even on a 
function-for-function basis, boards for the subsystem 
bus are in general considerably cheaper than those 
designed to the VME Bus or Multibus II specification, 
because of their smaller pe-board size and simpler 
bus-interface logic. Depending on the level of process- 
ing you require, you can choose between an 8-bit bus 


such as the STE Bus or Eurobus, or a 16-bit bus such as 


the G64 Bus or the AMS Bus. 
Tables 1 and 2 list specifications of the 8- and 16-bit 


buses that you can integrate into the same card cage as 
a VME Bus or Multibus II system. It’s easy to install 
the appropriate linking card and the two required 
backplanes in your card cage; most linking cards are 
double-height Eurocards, with the VME Bus or Multi- 
bus II interface on their upper P1 connector and the 
subsystem bus interface on their lower P2 connector. 
You simply overlap the backplanes by one slot position 
so that the linking card plugs into both (Fig 1). 

Some of the I/O boards and linking cards differ in 
depth. Multibus II boards, for example, come on 220- 
mm-deep Eurocards, while the I/O bus best suited to 
Multibus II, the AMS Bus, is implemented on 160-mm- 
deep Eurocards. This variance should occasion no 
worry: It’s much easier to accommodate depth varia- 
tions in a Eurocard enclosure than it is to accommodate 
boards that don’t conform to Eurocard height specifica- 
tions. In fact, when the I/O subsystem bus cards are 


—SUBSYSTEM BUSES FOR VME BUS 


See 


Mianeeeeys 
Se FS 


“ADDITIONAL I/O MUST BE MEMORY MAPPED. 
**PARALLEL BACKPLANE FOR THE AMS BUS SYSTEM. 
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shorter than the main computer cards, you have some 
extra space within the enclosure for the signal cables 
often associated with industrial-I/O systems. 

The bus you choose must be compatible with your 
overall system architecture, and a suitable linking card 
must implement that architecture across the interface 
between the VME Bus or Multibus II system and the 
I/O subsystem bus. Linking cards fall into three catag- 
ories: protocol converters, dual-port RAM cards, and 
CPU-based cards on the main system. 


Protocol converter for similar buses 


Protocol-converter cards usually have hardware logic 
to transform the signal lines and timing specs of one bus 
structure into those of another. They therefore tend to 
link only bus structures that have similar characteris- 
tics—for example, bus structures with nonmultiplexed 
and asynchronous data transfers. Dual-port RAM cards 
contain memory that connects on one side to the VME 
Bus or the parallel system bus (iPSB) of Multibus IT 
and on the other side to the subsystem bus. You 





80C88, Z80, 
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6502 6800, 6802, 6805, 6809, 68008, 8085, 







32008, eee 6809, 68008, 64180, 65816, 68HC11, 
8085, 80188, NSC800, Z80 


transfer data from one bus to the other using the 
dual-port RAM as a mailbox facility. Software-polled 
semaphores or interrupts let the receiving bus know 
that a message is waiting. 

The protocol-converter and dual- -port RAM cards 
usually also include a means of transferring interrupts 
from the subsystem bus to the main system bus. 
CPU-based linking cards, which are essentially pro- 
cessors on the main system bus, configure the subsys- 
tem bus as a local CPU resource and allocate a portion 
of the CPU’s memory map to the subsystem bus. 
Usually, only the CPU card’s onboard yP can access the 
subsystem bus. 

If you're using the subsystem bus simply to link 
low-cost, unintelligent slave cards in a single-processor 
VME Bus or Multibus II system, then a CPU-based 
linking card will provide the system CPU and the 
interface to the subsystem bus. If you add other CPUs 
to the main system bus to produce a multiprocessing, 
functionally partitioned system, you can dedicate the 
linking card’s CPU to I/O-subsystem control. The CPU- 





PEP: VOC 
ee 


YROLA: MVME31¢ ee 
UAL SYSTEMS: VIOP 
PERFORMANCE INTERCONNECT: 
$10014, $10013-1, $10013-2 
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Choosing a suitable subsystem bus depends 
on I/O requirements, system architecture, 
and the availability of a card that inter- 
faces to the main system bus. 


based linking architecture is also suited to systems that 
require very fast I/O-interrupt servicing, because you 
can send interrupts from the I/O subsystem directly to 
the linking card’s »P and respond to them without the 
overhead of interrupt and bus-arbitration cycles on the 
VME Bus or the Multibus II iPSB. The I/O processor 
may also be able to perform some data compression 
through preprocessing of the acquired data. 


Addition of CPUs requires arbitration 


Some of the subsystem buses that have attracted a 
substantial following—for example, the STE Bus, 
which is currently being studied by IKEE working 
group P1000—are not supported by a CPU-based link- 
ing card. You may still be able to aceommodate these 
buses using a protocol-converter card, which allows 
slave I/O boards to appear as if they’re located on the 
main system bus. Either way, if you want to add CPUs 
to the subsystem bus, the subsystem bus must have 
arbitration logic to support multiple bus masters, or it 
must be able to support DMA transfers. Bus arbitra- 
tion or DMA capability is necessary because both the 
subsystem bus’s CPUs and the main system’s CPUs 
must be able to access a mailbox area in the subsystem’s 
memory in order to communicate with one another. 

Dual-port RAM cards link processors on either side 
of the linking card without the requirement for bus 
arbitration on the subsystem bus. The RAM’s own 
arbitration logic resolves conflicts between the main 
and subsystem buses when they try to gain access to 
the RAM simultaneously. Only if the subsystem bus 
itself contains multiple processors does it then require 
bus-arbitration capabilities. 

It’s unlikely that a CPU-based linking card’s pro- 
cessor will be anything other than a 68000 family »P on 
a VME Bus board, or an Intel iAPX family processor on 
a Multibus II board. One advantage of using a protocol- 
converter or dual-port RAM card is that the subsystem 
bus can operate with a variety of main-system pro- 
cessor types. At least 10 different wPs, for example, 
support the STE Bus when it is appropriately con- 
nected. If you already have valuable experience in 
implementing industrial-I/O systems with one or more 
of these pPs, you only need to add a message-passing 
protocol for communication to the VME Bus. 

Protocol-converter and dual-port RAM links have 
another advantage: They allow any bus master in the 
main system to access devices on the I/O subsystem bus 
through the linking card’s slave interface. This unre- 
stricted access from the main-system bus suits the 
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associated I/O boards for use in fault-tolerant multipro- 
cessor systems, in which any of the main system’s CPUs 
might have to undertake system-level control of the I/O 
processes. 

Available VME Bus linking cards allow you to build 
I/O subsystems based on the STE Bus, the Eurobus, 
and various proprietary buses. For example, the $395 
$10014 VME/STE protocol converter from Perfor- 
mance Interconnect Inc maps the full 1M-byte STE Bus 
memory-addressing range into a 1M-byte block of VME 
Bus address space. It allows 8-bit access to STE Bus 
memory using standard supervisory program/data and 
standard nonprivileged program/data VME Bus trans- 
fers. The 4k bytes of STE Bus I/O space is similarly 
mapped into a 4k-byte block of VME Bus memory and 
is accessible using the VME Bus’s short-supervisory 
and short-nonprivileged I/O-access addresses. 

The board also combines the eight attention-request 
lines of the STE Bus into a single VME Bus interrupt, 
to which you can assign any one of the seven VME Bus 
interrupt levels. If the STE Bus interrupt is explicit 
(ie, the interrupting source provides its own interrupt 
vector), the bus vector passes through to the VME 
Bus. If, however, the STE Bus interrupt is implicit (ie, 
the interrupt source provides no vector), then soft- 
ware-programmable registers on the protocol-convert- 
er card automatically provide an interrupt vector. If 
your system includes several CPUs on the STE Bus, the 
$10014’s bus arbiter will settle conflicts arising from 
simultaneous attempts to control the bus. 

Performance Interconnect also offers a dual-port 
RAM linking card. The $895 S10013-1 VME/STE link 
places an 8-MHz 68008 »P on the STE Bus side of the 
link, and it uses 64k bytes of onboard, dual-port RAM 
for data and program exchange between the VME Bus 
and the STE Bus. The RAM connects to the VME Bus 
via the board’s P1 connector. The connection acts as an 
A24/D16/D8 VME Bus slave interface that transfers 
standard supervisory programs and data and standard 
nonprivileged programs and data. Access to the RAM’s 
second port is via the onboard 68008 wP, which oper- 
ates through the board’s P2 connector as an STE Bus 
default master. The wP furnishes 512k bytes of dynamic 
RAM and 64k bytes of EPROM firmware space. 

The STE Bus interface includes an STE Bus inter- 
rupt handler for both implicit and explicit interrupts. It 
also contains system-controller functions, which include 
the generation of SYSCLK* and SYSRST* from the 
corresponding VME Bus signals, and user-selectable 
DATACK* timeouts. The 68008 »P generates inter- 
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rupts to the VME Bus on any one of the seven interrupt 
levels. The wP also provides a software-programmable 
8- or 16-bit interrupt vector. When your STE Bus I/O 
subsystem is a multiprocessor subsystem, the S10013-1 
board’s STE Bus arbiter designates the 68008 wP as the 
STE Bus default master, granting it STE Bus access 
whenever the bus is not in use by another master. For 
$795, the board is also available as the S10013-2, with 
128k bytes of local RAM and 16k bytes of dual-port 
RAM. 


Protocol converter for Eurobus I/O 


PEP Modular Computers’ VI/OC protocol converter 
card links the VME Bus with the company’s 8-bit 
I1/OC/Eurobus (intelligent-I/O-channel Eurobus) by 
mapping II/OC/Eurobus slaves into a 64k-byte memory 
block within the VME Bus memory map. One end of the 
single-Eurocard VI/OC board has a VME Bus inter- 
face, and the other end links with the II/OC/Eurobus 
backplane via ribbon cable, which can be 50 em long. 
The VI/OC can transfer 8- or 16-bit data to and from the 


VME BUS OR MULTIBUS I! (iPSB) BACKPLANE 


a 


DOUBLE-HEIGHT EUROCARD (VME BUS OR MULTIBUS Il) 


VME Bus, because the card has the necessary logic to 
reformat two 8-bit bytes into a 16-bit word. The II/OC/ 
Eurobus also supports multiple bus masters, so each 
time the VME Bus transfers data to an II/OC/Eurobus 
slave device, it does so by requesting a low-priority 
DMA operation on the II/OC/Eurobus. The VI/OC 
costs DM 590. 

If you choose to implement local subsystem CPUs 
with either Performance Interconnect’s or PEP Modu- 
lar Computers’ linking cards, note that neither card 
gives subsystem bus masters direct access to VME Bus 
slaves. The easiest way to effect communication from 
the subsystem bus to the VME Bus side of the link is to 
allocate a block of memory on the subsystem bus as a 
mailbox area a¥i to use the linking card’s interrupt 
capability or software-polled semaphores to indicate 
that a message is waiting. Performance Interconnect’s 
S$10014 protocol converter maintains the indivisibility of 
read-modify-write operations across the VME Bus to 
STE Bus interface, specifically to maintain the integri- 
ty of such semaphores. 


SPACE FOR DISK DRIVES, POWER SUPPLIES, CABLES, 
SIGNAL-CONDITIONING CARDS, ETC 


SINGLE-HEIGHT I/O EUROCARD 





Fig I—To connect an I/O subsystem with a VME Bus or Multibus II system, overlap the backplanes of the subsystem and your main system 
bus by one slot. The appropriate linking card, typically a double-height Eurocard, interfaces with the main-system bus on the upper P1 


connector and with the subsystem bus on the lower P2 connector. 
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One advantage to using a protocol-convert- 
er or dual-port RAM card is that the sub- 
system bus can operate with a variety of 
main-system processor types. 


Another card linking the VME Bus to the Eurobus 
comes from Dorsch Mikrosystems. The VME1-CPU 
card is a VME Bus-compatible, single-board computer 
with a Eurobus interface on its P2 connector. The 
Eurobus interface is supported by a DMA channel. The 
board costs DM 4500. 


VME Bus links with proprietary systems 


Motorola Inc’s MVME816 protocol-converter board 
and MVME110-1 CPU card provide links between the 
VME Bus and the company’s I/O Channel subsystem. 
The $680 MVME316 maps the I/O Channel into 8k 
bytes of VME Bus short I/O address space, allowing 
8-bit transparent access to I/O Channel slaves. In 
- addition, the converter accepts interruypts from the I/O 
Channel’s four interrupt lines and passes them to the 
VME Bus. For each of the four interrupts, you can 
program the desired VME Bus interrupt priority level 
and the corresponding interrupt vector that’s provided 
during the VME Bus interrupt-acknowledge cycle. 

The $1295 MVME110-1 offers an alternative mode of 
connection. The CPU-based linking card configures the 
I/O Channel interface as a local resource, available only 
to the onboard 68000 wP and occupying an 8k-byte 
block of its memory map. ! 

With an onboard, 10-MHz 68000 wP, as much as 128k 
bytes of ROM/EPROM, and 512k bytes of dual-port 
RAM (connecting the VME Bus to a 68000 pP), the 
VI/OP I/O processor board from Dual Systems Corp 
provides a flexible link between the VME Bus and 
Motorola’s I/O Channel. The $1495 board’s 68000 uP 
gains access to the I/O Channel directly; VME Bus 
masters gain access to the subsystem via the board’s 
A82/A24/D16 VME Bus slave interface. In addition, 
16-bit read/write data passing to and from the 68000 wP 
or the VME Bus is automatically multiplexed into two 
sequential 8-bit blocks for exchange with the I/O Chan- 
nel, increasing the speed of block-data transfers. 

The VI/OP can respond to interrupts from any of the 


four I/O Channel interrupt lines. It can also respond to’ 


three levels of interrupts from the VME Bus, and it can 
send interrupts to the VME Bus on any of the seven 
VME Bus interrupt levels. VME Bus masters can 
interrupt the 68000 by writing to a VI/OP register. At 
the same time, an interrupting master provides four 
bits of information to indicate the interrupt source or to 
provide an interrupt vector. 

Philips uses protocol-converter cards to link its 
PC2300 and MIOS6 I/O subsystems to VME Bus sys- 
tems. The buses for the 8-bit, single-height PC2300 and 
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16-bit, double-height MIOS6 cards are the BSB Bus and 
MIOS Bus, respectively. Like Motorola’s I/O Channel, 
both these buses carry only I/O slaves when incorpo- 
rated into a VME Bus system. The protocol-converter 
logic required to transform VME Bus signals into BSB 
or MIOS signals comes on Philips’s PG2911 and PG2910 
system-controller cards, respectively. These cards oc- 
cupy slot 1 of the VME Bus system and provide 
bus-arbiter, ACFAIL*, SYSRESET*, SYSCLK, 
watchdog-timer, calendar-clock, and bus-error-indica- 
tion functions, in addition to the subsystem-bus inter- 
face. A ribbon cable, which supports local expansion of 
the system to multiple racks, links the BSB Bus or 
MIOS Bus interface on the P2 connector of the system- 
controller cards to a bus-amplifier module inserted into 
the subsystem backplane. 

To link a VME Bus system to Gespac’s G64 Bus, 
Thomson Semiconductors’ Microsystem Div offers the 
TSVME101 CPU card, which has a G64 Bus interface 
on its P2 connector. This interface provides 2k bytes of 
G64 Bus address space, accessible via the onboard 
68000 .P’s local bus. Other local resources include eight 
28-pin, byte-wide sockets for EPROM/RAM, two RS- 
232C serial interfaces, and three programmable count- 
er/timers. 

Syntel Microsystems also manufactures a CPU board 
with an interface to th G64 Bus on its P2 connector. The 
SYN-VMO020 is based on a 68020 pP and a 68881 math 
coprocessor. The board costs approximately £3000. 

Another CPU-based linking card, the SVME-101 
intelligent expansion card from DY-4 Systems, pro- 
vides a link between the VME Bus and the company’s 
16-bit, asynchronous DYBX Bus. (You should only 
consider this bus if you’re prepared to design your own 
custom I/O functions; currently, the DYBX Bus lacks 
I/O-board support.) The DYBX Bus is an extension of 
the bus structure of the SVME-101’s onboard 68010 wP. 
Although the DYBX Bus only appears as a 64k-byte 
window in the 68010’s address map, paging registers 
provide eight additional address bits to utilize the bus’s 
24-bit addressing capabilities. To provide flexible com- 
munication between the buses, 128k or 512k bytes of 
available onboard RAM connect the 68010, the VME 
Bus, and the DYBX Bus. This architecture allows 
mailbox-type communication, via the RAM, between 
any DYBX Bus master and VME Bus masters other 
than the 68010. 

In the future, watch for a new subsystem bus for 
VME Bus systems. The VSB Bus, based on a combina- 
tion of the VMX Bus and Motorola’s MVMX32 local- 
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Manufacturers of linking boards and subsystem V/O boards 
for the VME Bus and Multibus II 


For more information on the linking boards discussed in this article and on subsystem I/O boards (such as those listed in 
the tables beginning on pg 186) for the VME Bus and Multibus IJ, contact the following manufacturers directly or circle 
the appropriate numbers on the Information Retrieval Service card. 


Arcom Control Systems Ltd 
Unit 8 

Clifton Rd 

Cambridge CB1 4BW, UK 
(0223) 242224 

Circle No 526 


Control Vision Industries sa 
44 chemin du Carriol 


30380 St Christol-Les-Ales, France 


(66) 609779 
Circle No 527 


Databeta Ltd 

5 Chiltern Enterprise Centre 
Station Rd 

Theale 

Berkshire RG7 4AA, UK 
(0734) 303631 

Circle No 528 


Devlonics Control nv 
Stasegemsteenweg 110 
8500 Kortrijk, Belgium 
(056) 202031 

Circle No 529 


Dorsch Mikrosystem GmbH 
Hoeflas 14 

8560 Lauf, 

West Germany 

(09123) 5583 

Circle No 530 


DSP Designs 
c/o Dean Microsystems Ltd 
7 Horseshoe Park 
Pangbourne © 
Berkshire RG8 7JW, UK 
(07357) 5155 

_ Circle No 531 


Dual Systems Corp 
2530 San Pablo Ave 
Berkeley, CA 94702 
(415) 549-3854 
Circle No 532 


DY-4 Systems Inc 
888 Lady Ellen Place 


Ottawa, Ontario K1Z 5M1, Canada 


(613) 728-3711 
Circle No 533 


EKF-Elektronik-Messtechnik GmbH 


Weidekampstrasse la 
4700 Hamm 1, 

West Germany 
(02381) 12680 

Circle No 534 
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Furrer-Gloor AG 
Elektronische Systemtechnik 
Silbernstrasse 10 

8953 Dietikon, Switzerland — 
(01) 7403585 

Circle No 535 


Gespac sa 

3 chemin des Aulx © 

1228 Geneva/Plan-les-Ouates 
Switzerland 

(022) 713400 

Circle No 536 


Gespac Inc 
100 W Hoover Ave 


_ Mesa, AZ 85202 
(602) 962-5559 


Circle No 537 


GMT Electronic Systems Ltd 


Newport House 

22 Hartfield Rd 
Wimbledon 

London SW19 38TD, UK 
01-947 7234 

Circle No 538 


Intel Corp 


5200 NE Elam Young ae : 


Hillsboro, OR 97124 
(503) 640-7147 
Circle No 539 


Kelek Systems Ltd 

80B Chapel St 

Luton 

Bedfordshire LU1 5DA, UK 
(0582) 31803 

Circle No 540 


Kontron Mikrocomputer 
Oskar Von Miller Str 1 


8057 Eching/Munich, West Germany 


(08165) 77610 
Circle No 541 


MLD 

c/o Dean Microsystems Ltd 
7 Horseshoe Park 
Pangbourne 

Berkshire RG8 7JW, UK 
(07357) 5155 

Circle No 542 


Motorola Inc 


_ Microsystem Marketing MS DW212 


2900 S Diablo Way 
Tempe, AZ 85282 
(602) 438-3501 © 


— Circle No 543 


Motorola Microsystems 
Taunusstrasse 51 


8000 Munich 40, 
West Germany 


(089) 356094 
Circle No 544 


PEP Elektronik Systeme GmbH 
Am Klosterwald 4 

8950 Kaufbeuren, 

West Germany 

(08341) 8974 

Circle No 545 


PEP Modular Computers Inc 
600 N Bell Ave 

Pittsburgh, PA 15106 

(412) 279-6661 

Circle No 546 


Performance Interconnect Inc 
8950 Villa La Jolla Dr 

Suite 2144 

La Jolla, CA 92037 

(619) 457-0665 

Circle No 547 


Philips 

Industrial Data ree Div 
Box 218 

5600 MD Eindhoven, 

The Netherlands 

(040) 788286 

Circle No 548 


Plessey Microsystems Ltd 
Water Lane 

Towcester 

Northants NN12 7JN, UK 
(0327) 50312 

Circle No 549 


Plessey Microsystems 
One Blue Hill Plaza 
Pearl River, NY 10965 
(914) 735-4661 

Circle No 550 


Quin Systems Ltd 


35 Broad St 

Wokingham | 

Berkshire RG11 1AU, UK 
(0734) 783114 

Circle No 551 


Secad sa 
Le Balmay 
Vieu d’'Izenave 


01430 Maillat, France 


(74) 757875 ~ 
Circle No 552 


Seidel & Ripski Elcoprint GmbH 
Aidenbacher Strasse 68 
8358 Vilshofen, 
West Germany 
(08541) 8046 
Circle No 553 


Siemens AG 

Zentralstelle fir Information 
Postfach 103 

8000 Munich 1, 

West Germany 

(089) 2340 

Circle No 554 


Siemens Components Inc 
186 Wood Ave § 
Iselin, NJ 08830 


(201) 321-3400 


Circle No 555 


Signetics Corp 

811 E Arques Ave 
Sunnyvale, CA 94086 
(408) 991-2000 

Circle No 556 


| Syntel Microsystems Ltd 


Queens Mill Rd 
Huddersfield HD1 3PG, UK 
(0484) 535101 

Circle No 557 


- Thomson Semiconductors 


Microsystems Div 

Zac Des Peupliers 

23 rue des Trembles 
38100 Grenoble, France 
(76) 493603 

Circle No 558 


Thomson Semiconductors 
Vsl 

761 E University 

Mesa, AZ 85203 

(602) 962-9579 

Circle No 559 


TJP Electronics Ltd 

3 West St | 

Searborough 

North Yorkshire YO11 2QL, UK 
(0723) 360928 

Circle No 560 





CPU-based linking cards provide a CPU 
for I/O control and a subsystem interface 
on a single board, but they restrict you to 
certain processor types. 


memory-extension bus, is currently being defined by an 
IEC working group, with the intention of making it an 
IEEE/IEC standard. The VSB Bus provides 32-bit 
data and addressing on the outer two rows of the VME 
Bus’s P2 connector by multiplexing address and data 
signals onto a common set of signal lines. The bus 


accommodates the processing power of Motorola’s 


68020 uP, and it will include interrupt facilities, allow- 
ing you to use it for I/O operations as well as for local 
memory extension. 


Multibus II linking cards are imminent 


The Multibus II specification is a collection of sepa- 
rate bus structures designed to support functionally 
partitioned computer systems. These buses include the 
iPSB, the local bus extension (iLBX II), the serial 
system bus (iSSB), the I/O expansion bus GSBX), and 


the Multichannel I/O Bus. Of these, the iSBX and the 


Multichannel I/O Bus are capable of supporting data- 
acquisition and industrial-I/O functions. The iSBX is a 
localized bus providing a means of adding piggybacked 
I/O modules to single-board computers and Multibus- 
compatible cards, and the Multichannel I/O Bus sup- 
ports high-speed I/O transfers to distributed peripher- 
als over a ribbon cable. (Both buses conform to the 
electrical and mechanical specs of Multibus I. For more 
on Multibus I cards, see Ref 1). 

The first half of 1986 should see the introduction of 
Multibus II boards that integrate Eurocard-based 8- 
and 16-bit buses into Multibus II systems. Slated for 
delivery in June is the MB2/LNK-1 coupler board from 
Furrer-Gloor AG. The MB2/LNK-1 links the company’s 
range of Eurolog Bus, Z80-based 8-bit industrial-com- 
puter boards to the parallel system bus of Multibus II. 
The Eurolog Bus is an extension of the ECB Bus 
developed by Kontron Mikrocomputer GmbH, and be- 
cause it maintains compatibility with the ECB Bus, the 
coupler board should allow you to integrate Kontron’s 
boards into Multibus II systems. 

The coupler board provides 16k to 64k bytes of 
dual-port RAM, through which you can pass data and 
interrupt messages between the iPSB and the Eurolog 
Bus. On the iPSB side, the board supports 8- and 16-bit 
data transfers, and you can set the memory address of 
the dual-port RAM software during system initializa- 
tion. The board converts interrupt messages from the 
Multibus II system into Z80 vectored interrupts on the 
Eurolog bus, with the Multibus II interrupt source 
available in an interface register. The board also ac- 
cepts interrupts from the Eurolog Bus and converts 
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them into interrupt messages that the Multibus II 
system can receive. You can also incorporate self tests 
performed by the Eurolog system into the built-in self 
test (BIST) capabilities of Multibus Il. The MB2/LNK- 
1 costs approximately S Fr 2000. 

Also slated for a 1986 introduction is a Siemens AG 
linking card that connects a Multibus II system and the 
company’s 16-bit AMS Bus. The AMS Bus is well-suited 
as a subsystem bus for Multibus II systems, because it 
implements the Multibus I standard on double- 
Eurocard boards, and it uses DIN 41612 backplane 
connectors. This bus combination allows you to bring 
your Multibus I experience to Multibus II design. The 
entire system fits in a standard Eurocard rack. You can 
add a third level of processing and I/O capability to the 
system by linking the AMS Bus to the company’s 
8/16-bit SMP Bus via the P2 connector of a suitable 
AMS Bus CPU card or dual-port RAM card. 


Firmware drivers ease software design 


When choosing I/O subsystem boards, you should 
consider the task of integrating the boards into your 
system software. If you’re using a manufacturer’s pro- 
prietary operating system, you may well find that I/O 
boards from the same manufacturer come with compat- 
ible software drivers. 

Consider, for example, the Versados real-time, multi- 
tasking, multiuser operating system from Motorola. 
The Versados operating system comes with a library of 
drivers for all of Motorola’s VME Bus computer boards, 
including those that reside on a Motorola I/O Channel 
subsystem. When you are initially setting up your 
system, the Versados system-generation (SYSGEN) 
utility fetches the drivers appropriate to your specific 
board set. 

Based on the RMS68K task-scheduling kernel, Versa- 
dos relieves an application program of the need to 
interact directly with the system hardware by treating 
all I/O operations as if they were read and write 
operations to a normal file. Before your program can 
communicate with a particular I/O device, you assign a 
logical unit number, a target definition, and the type of 
connection required (eg, exclusive read/write) to the 
communication channel. A part of Versados, the input/ 
output services (I/OS) module, effects the link between 
the logical unit number called by the application pro- 
gram and the hardware-specific software driver re- 
quired for the operation. 

If you can’t obtain all your required I/O functions 
from Motorola, you can look to such board manufactur- 
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New! MULTIFAN 


DC Fans with outstanding 
performance/price relationship 





MULTIFAN uses 1/3 of the power required for AC motors and 
can be used interchangeably with an AC voltage or fre- 
quency when operating from secondary circuitry. Featuring a 
maintenance-free life expectancy in excess of 40,000 hours, 
locked rotor and reverse polarity protection, minimize noise 
level, permanently lubricated ball bearings, and extremely 
low weight. Available in four series. 

Multifan ... another example of the PAPST concept of 
Mechatronics. Electronic commands innovatively converted 
into direct and efficient mechanical movement. Call or write 
for a full line catalog. 


PAMOTOR 





PAPST MECHATRONIC CORPORATION, Aquidneck Industrial Park, 
Newport, RI 02840 (401) 849-8810 Telex 952092 1-800-242-1520 
(Continental USA except for MA) 1-800-242-1510 (MA only) 

Ask for Operator 31 


INNOVATIVE DRIVE SYSTEMS AND FANS 
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ers as Plessey Microsystems and PEP Modular Com- 
puters, which supply their own device drivers for use 
with Versados. You can also write your own drivers, 
add them to your copy of the Versados driver library, 
and link them in by means of the SYSGEN utility. 

Because Versados also supports utilities for file cre- 
ation, file manipulation, software analysis, debugging, 
disk management, and target-system customization, 
it’s a suitable host system for program development. 
Once you’ve written and debugged your application 
program, you can transfer the program, along with the 
RMS68K task-scheduling kernel and the device driv- 
ers, into ROMable code for your target system. 

Intel’s iRMX 86/Multibus II support package, when 
used in conjunction with the company’s iRMX 86 oper- 
ating system, provides a real-time, multitasking, multi- 
user environment for use in Multibus II systems based 
on the iSBC 286/100 single-board computer, or in other 
iAPX 286 applications. For I/O board control, device 
drivers link with the application program via the 
iRMX-86 basic I/O system (BIOS). You incorporate the 
drivers into the system software during system gener- 
ation in much the same way you would with Versados. A 
device-driver library comes as part of the iRMX 86, but 
it only includes industrial-I/O drivers for iSBX [/O- 
expansion bus modules that piggyback onto suitable 
CPU or Multibus cards. 

Device drivers for industrial I/O cards are relatively 
straightforward to write; the commercial availability of 
suitable device drivers should only be a major factor in 
your decision-making when you're planning to connect 
more complex boards—for example, disk and CRT 
controllers. If your industrial I/O subsystem consists 
simply of unintelligent slave cards located directly on 
the VME Bus or Multibus IT backplane, or linked in an 
I/O-subsystem bus via a protocol-converter card, then 
you will have to write drivers that link with the main 
operating-system kernel. If, however, you incorporate 
CPUs on the subsystem bus or use a CPU-based linking 
card dedicated to I/O processing, you should be able to 
find a wP/real-time-kernel combination that suits your 
system’s price/performance goals. EDN 
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— INFORMATION NOT PROVIDED © OPTO OPTICALLY COUPLED 
D DOUBLE HEIGHT S SINGLE HEIGHT 
OPT OPTIONAL TTL TTL-COMPATIBLE INPUT OR OUTPUT 
188 EDN May 1, 1986 





















TSS~*é<dL- PTI. |: BHOV. | _GLD 1810 | TTL/HNIL- AND GROUNDED-LOAD-COMPATIBLE VERSIONS 
fF TSG 785 | TTL/HNIL-COMPATIBLE INPUTS 
250 mA 250V | GLD 2390 | TTL/HNIL- AND GROUNDED-LOAD-COMPATIBLE VERSIONS | 


24V OPTO | 250V. | GLD 1600 | TTL/HNIL- AND GROUNDED-LOAD-COMPATIBLE VERSIONS 


30V te | 
ov PA ee NCO OUR. ee 





A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
**UNLESS OTHERWISE SPECIFIED. 






DC VOLTAGE 





= 


| dT BM 670_ | OPEN-COLLECTOR, TOTEM-POLE, OR 3-STATE OUTPUTS 


| DM 670 | OPEN-COLLECTOR, TOTEM-POLE, OR 3-STATE OUTPUTS 
30V 1A OPTO DM 630 | —1 VERSION IS CURRENT SOURCE, -2 VERSION IS CURRENT SINK 


45V 500 mA DM 490 
DM 580 










SMP BUS INTERFACE: LED STATUS DISPLAY: OPTIONAL OUTPUTS 
REQUIRE TWO AMS-S260 PLUG-IN MODULES 






“Lopto | soov | DM 1580 _| AMS-M BUS INTERFACE; LED STATUS DISPLAY 


Cod rte SC See Sus DigeLy 

| oov. S| 800 mA_| OPTO | — __| S fr 532 | LED STATUS DISPLAY 

ON AAC OC ey 

im li LCsCi‘Cj(C(C)#CL: CS 8300 | 32 GNSGARD D)L, SWITCHES FOR DATA ENTRY 

Pe FOUR COUNTER/TIMER CHANNELS; REAL-TIME CLOCK; PROTOTYPING 
AREA 

he. Te CtstsC*sCI OS 604 «| SYSTEM WATCHDOG; REAL-TIME CLOCKICALENDAR 

we | OMA 

ow 00 ma | FTO eS it 500 

A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 

**UNLESS OTHERWISE SPECIFIED. 
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| GESADA-A 
“GESDAC-1 
SYNTEL 


MICROSYSTEMS | 
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INFORMATION NOT PROVIDED OPTIONAL 
DOUBLE HEIGHT © RESISTOR-PROGRAMMABLE GAIN AMPLIFIER 
DIFFERENTIAL SINGLE HEIGHT 
FULL-SCALE RANGE ENDED .. 
HIGH-NOISE-IMMUNITY LOGIC SOFTWARE PROGRAMMABLE | 
LINK PROGRAMMABLE SPGA SOFTWARE-PROGRAMMABLE GAIN AMPLIFIER 
LEAST SIGNIFICANT BIT TYP TYPICAL | 
OPTIONAL 

A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
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eae oureurs 


COMMENTS 


‘Oo ak S fr 1600 |8- OR 16-BIT G64 BUS TRANSFERS; 5V-ONLY 
OPERATION 


S fr 2000 |8- OR 16-BIT G64 BUS TRANSFERS; 5V-ONLY 
OPERATION 

S fr 1850 |8- OR 16-BIT G64 BUS TRANSFERS; 5V-ONLY 
OPERATION 


S fr 2250 |8- OR 16-BIT G64 BUS TRANSFERS; 5V-ONLY 
OPERATION 
10, +5, +10 S fr 1500 [REQUIRES EXTERNAL +12 OR +15V 
SUPPLY FOR +10V OPERATION 
10, +5, +10 S fr 1600 REQUIRES EXTERNAL +12 OR +15V 
SUPPLY FOR +10V OPERATION 
TE 0.057 5, 10, +2.5,1 3 TYP |S fr 1250 
+5, +10 
0.042 10, +5, |3700.01%|S fr 1800 
+10 FSR 
ae £475 |OPTIONAL ONBOARD, 5 TO +15V DC/DC 
CONVERTER (SYN-ADC4-B) 
i 2 £525 |OPTIONAL ONBOARD, 5 TO +15V DC/DC 
CONVERTER (SYN-ADC4-C) 
ee ee 10,+10 | — | £439 [TWO TTL-LEVEL DIGITAL OUTPUTS 
pee 40, +10 £395 |ADJUSTABLE 10V REFERENCE; EXTERNAL 
REFERENCE INPUT 
+} =} — 40, +10 £595 |ADJUSTABLE 10V REFERENCE; EXTERNAL 
REFERENCE INPUT 
£264 |SEPARATE 0 AND 2.5V REFERENCE INPUTS 
ON INPUT MULTIPLEXER 
£425 |SEPARATE 0 AND 2.5V REFERENCE INPUTS 
ON INPUT MULTIPLEXER 
5, 10, +2.5,14700.01%| £257 |RELAY-SWITCHED OUTPUT CHANNELS; 
+5. 410 FSR FOUR OPTOISOLATED DIGITAL INPUTS 


| a x DM 1450 |5V-ONLY OPERATION; SOFTWARE ZERO 
ADJUSTMENT 
el DM 705 |SIX DIGITAL /O LINES; DC/DC CONVERTER 
+ OPTION FOR 5V-ONLY OPERATION 


DM 1310 |SIX DIGITAL I/O LINES; DC/DC CONVERTER 
DM 


OPTION FOR 5V-ONLY OPERATION 
860 |SIX DIGITAL I/O LINES; DC/DC CONVERTER 


OPTION FOR 5V-ONLY OPERATION 
DM 1250 |5V-ONLY OPERATION 


+ DM 1850 
a 
3. 


ook 
oO 
+ 
nm 
a 


ak 
oS 
I+ 
ao 
H+ 
at ok 
oO};oO 


DM 2890 |JOPTIONAL 4-OUTPUT VERSION 
DM 1180 JOPTIONAL 4-OUTPUT VERSION 
DM 1440 |5V-ONLY OPERATION 


0, +5, + 





Oo 


0, +5, +10 5V-ONLY OPERATION 


*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN 
ADDITION, THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 


**UNLESS OTHERWISE SPECIFIED. 


Table continued on pg 192 
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REPRESENTATIVE ANALOG I/O BOARDS FOR VME SUBSYSTEM BUSES (Continued) 


“ANALOG INPUTS 


MODEL [7 cee F | ANPUT RANGES aes 
MANUFACTURER| NUMBER eo CU 





ANALOG I/O BOARDS FOR THE MOTOROLA I/O-CHANNEL 


MOTOROLA MVME600 16/8 12 0.1 +5, +10, SPGA LP/SP 
(x1, x10), 4 TO 20 
mA, 10 TO 50 mA 
aa Se Re 


ANALOG I/O BOARDS FOR THE STE BUS 


eis 
CONTROL SIGN 
me ee 
x10, x 100 
ee oe a ee 
= a 
ELECTRONIC x1TO x 1000) 


ns ee lee [ee ee 


(x 1 TO x 1000) _ 


7 i820 | P| woe 


oe 
KELEK AD448-A 1,OPT | 401, £05, 41, £5 
SYSTEMS 0.5 
AD44S oo 1,0PT | 401,405 41 46 7 
0.5 
— ee 


ANALOG I/O BOARDS FOR THE MIOS BUS 


1,4, 10 


_ Peiese | OG] sie Te ogee. 48.4107 Ls 


ee oS oe te 


ANALOG I/O BOARDS FOR THE BSB BUS | 


oe < . FE dE. : < ee eae 


Peel ed 





















KEY: 
— INFORMATION NOT PROVIDED OPT OPTIONAL 
D DOUBLE HEIGHT RPGA RESISTOR-PROGRAMMABLE GAIN AMPLIFIER 
DIF DIFFERENTIAL S SINGLE HEIGHT 
FSR FULL-SCALE RANGE SE SINGLE ENDED 
HNIL HIGH-NOISE-IMMUNITY LOGIC SP SOFTWARE PROGRAMMABLE 
LP LINK PROGRAMMABLE SPGA SOFTWARE-PROGRAMMABLE GAIN AMPLIFIER 
LSB LEAST SIGNIFICANT BIT TYP TYPICAL 


OPT OPTIONAL 
A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
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ANALOG errs, 






“MAXIMUM | 
THROUGHPUT" 
(kHz) 






COMMENTS 





$750 |EXPANDABLE TO 96 CHANNELS WITH 
MVME601 MUX CARDS; 5V-ONLY 
OPERATION 


12 0.125 $2.5, +5, 15 $675 |SIMULTANEOUS CURRENT- AND VOLTAGE- 
+10,4TO MODE OUTPUTS 
7 20 mA 


: ce 


£185.50 |STANDARD ANALOG BUS ACCEPTS RANGE 
OF SIGNAL-CONDITIONING MODULES 
£350 |STANDARD ANALOG BUS ACCEPTS RANGE 
OF SIGNAL-CONDITIONING MODULES 
£185.50 |ISTANDARD ANALOG BUS ACCEPTS RANGE 
OF SIGNAL-CONDITIONING MODULES 


|. £358 |5V-ONLY OPERATION 
|. 
toast ate 


t 


£335 |5V-ONLY OPERATION 
£318 |5V-ONLY OPERATION 


95 |5V-ONLY OPERATION 





OCR? Rao 


ok : [= [a po FOR +10V INPUT/OUTPUT 





eo ean: FOR +10V INPUT/OUTPUT 


05 
GLD 4990/100 CHANNEL/SEC WITH RELAY MUX 
BOARDS; A/D ISOLATION 


2 ___ielb-2720 


— —5 18, 45, 90, GLD ore FIXED SELECTABLE MILLIVOLT REFERENCE 
COM- 180, 450, OUTPUTS 
MENTS 900, 180 mV 
12 10, 0 TO 20 GLD 2390|TTL/HNIL-COMPATIBLE PEN-LIFT DIGITAL 
mA, 4 TO OUTPUT 
20 mA 
GLD 3120/SEPARATE MUX BOARDS FOR 
100-CHANNEL/SEC SAMPLING; A/D . 
ISOLATION 
| 05 | —  |0 TO 20 mA| 10 mSEC |GLD 1060|D/A ISOLATION 


*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN 
ADDITION, THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 


**UNLESS OTHERWISE SPECIFIED. 
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REPRESENTATIVE ANALOG I/O BOARDS FOR MULTIBUS II SUBSYSTEM BUSES 


ANALOG INPUTS _ 


MODEL CHANNELS |RESOLU-| ,eupacy|iry | INPUTRANGES |... 
MANUFACTURER | NUMBER oe | ce ies 





ANALOG I/O BOARDS FOR THE AMS-M BUS 


SIEDEL & RIPSKI | ~ ADC12-1 16/8 12 1  |10,20,+5, +10,RPGA LP 25 
ELCOPRINT (x1, x10, x 100, 
x 1000) 
= |e a oe 


AMS-M230 32/16 a eae INPUT aw! 
|_anoes Seca _ au 


ANALOG I/O BOARDS FOR THE EUROLOG BUS 


FURRER-GLOOR | EML/AIC-16 16/8 


eee a 













SIEMENS 














KEY: 
— INFORMATION NOT PROVIDED RPGA RESISTOR-PROGRAMMABLE GAIN AMPLIFIER 
D DOUBLE HEIGHT S SINGLE HEIGHT 
DIF DIFFERENTIAL SE SINGLE ENDED 
LP LINK PROGRAMMABLE SP SOFTWARE PROGRAMMABLE 
LSB LEAST SIGNIFICANT BIT SPGA SOFTWARE-PROGRAMMABLE GAIN AMPLIFIER 
OPT OPTIONAL TYP TYPICAL 


A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 


A Designer’s Guide to: 


CMOS ICs 


As featured in EDN Magazine 





Mail coupon to: CMOS IC reprints — EDN Magazine 





Cahners Building 
275 Washington Street Nae 
Newton, MA 02158-1630 eh 
Please send______ copies of A Designer’s Guide to 
CMOS ICs (92 pages) COMPANY 





Cl $6.95 UPS () $10.95 non USA 


Check or money order made out to EDN REPRINTS = appregss 
must accompany each order. No COD. Mass. 


residents add 5% sales tax. CITY STATE ZIP 
Please print clearly. This is your mailing label. 
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: OG OUTPUTS _ oo 
“MAXIMUM : —— 





(KHz) 
DM 1450 |OPTIONAL A/D ISOLATION; 30-mA CURRENT 
SOURCE FOR BRIDGE ENERGIZATION 
5.10, +2.5, DM 1350 |OPTIONAL D/A ISOLATION 
+5, £10, 
0 TO 16 mA, 
4 TO 20 mA 
Ln es ee 


2 I REFERENCE INPUT: 8V-ONLY OPERATION; 
| _ ___ |OPTIONALLY UNPOPULATED WITH CON- 
— MOB 











| “CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN 
ADDITION, THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 


**UNLESS OTHERWISE SPECIFED. 





SOURIAU'S FILTER CONNECTORS 


Based on international standards, 
they are fully intermateable 

and intermountable 
with the MIL-C-26482 
and MIL-C-38999 
circulars, 

as well as the MIL-C-24308 
rectangulars. 


Among the major problems facing 
the electronics industry today are 
the protection of equipment against 
electromagnetic interferences 

and the compliance toFCC, _ 
VDE, and MIL-STD 461 ih a. 
A/B regulations. ate eee 










Designed to perform 
in these environments, 
SOURIAU's filter connectors 
offer a cost-effective 
solution with : 

e optimum filtering 

e weight and space savings 
e low installation costs 






Call or write today 
for complete information. 


pe 


Filter Connector Dept. 
13, rue du Gal-Galliéni - 92103 Boulogne-Bill. - France 
Tel. : (1) 46.09.92.00 - Telex : BLGSN 205 918 
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REPRESENTATIVE SPECIALIZED I/O BOARDS FOR VME SUBSYSTEM BUSES 














E 


“SPECIALIZED 1/0 BOARDS FOR THE G64 | 
CONTROL VISION CVI.CMP-G1 r fr 4765 | ONBOARD 68705 »P AND MOTOR- 
INDUSTRIES CONTROL FIRMWARE; 12V/500-mA 

PER WINDING DRIVE CAPABILITY; 
DIGITAL I/O 
CVI.ICLA-G1 ANALOG-OUTPUTCCD LINE-SCAN | Fr fr 5365 | ANALOG INPUT; 6-BIT GRAY-SCALE 
CAMERA INTERFACE DIGITAL OUTPUT; EXPOSURE CONTROL 
CVI.ICLN-G1 DIGITAL-OUTPUT CCD LINE-SCAN | Fr fr 9495 | ONBOARD 68705 »P FOR CONTROL OF 
CAMERA INTERFACE TWO CAMERAS 


GESPAC GESBRG-1 RESISTOR-BRIDGE INTERFACE S fr 1500 | 400-Hz AC BRIDGE CONDITIONING: 
PROGRAMMABLE BRIDGE SENSITIV- 
ITY; 12-BIT RESOLUTION PLUS SIGN: 
80-mSEC CONVERSION TIME 
GESDMC-1 DC-SERVO-MOTOR CONTROLLER ONBOARD 6809 ».P AND MOTOR- 
CONTROL FIRMWARE: SHAFT- 
ENCODER INPUT; 16-BIT D/A OUTPUT 
GESINC-1 INCREMENTAL-OPTICAL-ENCODER | Sfr 900 | OPTICALLY COUPLED INPUTS: 24-BIT 
INTERFACE COUNTER AND COMPARATOR; 500-kHz 
MAX PULSE FREQUENCY: ABSOLUTE 
AND RELATIVE MODES OF OPERATION 
GESRTD-1 S fr 2000 | FOUR PT100-COMPATIBLE INPUT 
| CHANNELS; -—250 TO +750°C RANGE: 
12-BIT A/D CONVERTER: 
GESSMC-1 . 


3000-CHANNEL/SEC SCANNING 
GESTCD-1 THERMOCOUPLE TEMPERATURE- | S fr 2500 
MEASUREMENT MODULE 
£295 


S fr 2500 | ONBOARD 6809 »P AND MOTOR- 
CONTROL FIRMWARE; FOUR OPTO- 
ISOLATED DIGITAL OUTPUTS AND 
QUIN SYSTEMS PLC-1 PROGRAMMABLE-LOGIC ONBOARD 6805 uP; PROTOTYPING 
CONTROLLER AREA; 21 TTL-LEVEL DIGITAL LINES; 


ONE INPUT PER MOTOR 
SERIAL PORT; PLC LADDER LOGIC 
TJP ELECTRONICS TJP-G64-ENC01 












DUAL-STEPPER-MOTOR 
CONTROLLER 




















RESISTANCE-TEMPERATURE- 
DETECTOR INTERFACE 










DUAL-STEPPER-MOTOR 
CONTROLLER 










OS-9-COMPATIBLE FIRMWARE 


~£650 | ONBOARD 6809 pP; 12-BIT D/A MOTOR- 
CONTROL OUTPUT; SHAFT-ENCODER 
INPUT; ONBOARD, OS-9-COMPATIBLE 


MOTOR-CONTROL FIRMWARE 


INCREMENTAL-ENCODER £215 THREE OPTOISOLATED TWIN-TRACK 
INTERFACE ENCODER INPUTS; 16-BIT UP/DOWN 
COUNTERS 


STEPPER MOTOR/PULSE FOUR PULSE COUNTERS; FOUR 

CONTROLLER OPTOISOLATED PULSE TRAINS AND 
FOUR DIGITAL OUTPUTS; PROGRAM- 

_MABLE CLOCK FREQUENCIES 


SINGLE-AXIS, CLOSED-LOOP DC 
MOTOR CONTROLLER 
























(0 | SIX SINGLE OR THREE DUAL OPTO- _ 
_ | ISOLATED INCREMENTAL-ENCODER  ~ 
ROM | 4, 8, 12, OR 16 INPUTS FOR J OR K 
M957 | THERMOCOUPLES; 10-mV/°C ANALOG — 











POSITION/VELOCITY SENSE _ 










| THERWOGOUBLE AMPLIFIER 


SPECIALIZED I/O BOARDS FOR THE STE BUS 
SHAFT-ENCODER INTERFACE THREE SHAFT-ENCODER INPUTS; 40V 


DATABETA 
OPTOISOLATED INPUTS 
DBSRC-1 DUAL-STEPPER-MOTOR ~£300 | ONBOARD 6809 ».P AND MOTOR- 
CONTROLLER CONTROL FIRMWARE: SHAFT- 
ENCODER INPUT 
DBSRC-2 si DC-SERVO-MOTOR CONTROLLER ONBOARD 6809 »P AND MOTOR- 
KEY: 


CONTROL FIRMWARE; SHAFT- 
ENCODER INPUT 

— INFORMATION NOT PROVIDED 

D DOUBLE HEIGHT 

S SINGLE HEIGHT 
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entle Drying and Heating 
Ina Vacuum 


Heraeus  Pying at low temperatures 
Vacuum Drying Ovens Rapid heating of the material 


Low water vapour adsorption on inner walls 


No decomposition, — Stable vacuum 
no oxidation of the 
material being dried Operation with inert gas 





Here ng 








Herae W.C. Heraeus GmbH - Produktbereich Elektrowarme 
Postfach 1553 - D-6450 Hanau 1 - Telefon (061 81) 35-1 


e 


Ce/35 


aACUUM 


Drying and heating in a vacuum 
offers many advantages... 


Drying in a vacuum is a great advantage 
where substances are sensitive to elevated 
temperatures or tend to decompose easily. 
The boiling points of the liqueds they contain 
are perceptibly lowered, and the drying time 
is reduced. The oven can therefore be utilized 
more efficiently, which is of special importance 
where laboratory space is limited. 


Thus, Heraeus Vacuum Drying Ovens are of 
special interest from the point of view of 
economic efficiency. 


Also, the absence of air prevents oxidation of 
the material being treated. 


By the use of an inert gas, oxidation can also 
be prevented at normal pressure. 


In addition, with no air and no convection in 
the oven, the material is largely protected 
from contamination by particles. 


Examples of Applications 


Electronics Industry: 


Drying of wafers, also in No atmosphere; 
testing, ageing and tempering of components 
with exclusion of air. 


Chemical, Pharmaceutical and 
Cosmetics Industries: 


Gentle drying of powders, granulates, plant 
material, hormones, vitamins, etc.; 
degassing of plastic parts. 








Design and manufacture according to the 
regulations governing Pressure Vessels 


eating ana Drying Ovens 
The gentle, clean and economically efficient solution 


... and we offer you high-quality 
Vacuum Drying Ovens allowing 
you to profit by these advantages 


Models VTR 
® Cylindrical inner casing of aluminium 
@ Shelves of aluminium 


@ Door with observation window, 
spring-mounted and easily adjustable 


@ Mechanical controller, infinitely 
adjustable 


@ Adjustable temperature limit cut-out 


Models VT 


@ Rectangular inner casing of stainless steel 

@ Shelves of aluminium 

@ Door with observation window, 
spring-mounted and easily adjustable 

@ Inside of window provided with a film of 
gold to minimize heat losses 

@ Electronic on-off controller and 
programmer 

@ Adjustable temperature limit cut-out 


Models VT/EKP 


@ Rectangular inner casing of stainless steel 

@ Permanently installed shelves of stainless 
steel, heated directly; temperature of each 
shelf controllable individually 

@ Door with observation window, 
spring-mounted and easily adjustable 

@ Inside of window provided with a film of 
gold to minimize heat losses 

@ Electronic on-off controllers; 
programmer on request 


Technical Data 


Type VTR5022 VTR5036 VTR5050 





Volume, litres 11 48 138 
Number ofshelves 1 2 2 
Total useful area, 

cm? 500 2660 5820 
Temperature 

range, °C 40-180 40-180 40-180 
Time required to 

heat to the rated 

temperature, min. 45 140 170 
Rated power, kW 0,60 1,20 2,00 
Rated voltage/ 

frequency 









VT5042EK VT5050EK VT5042EKP VT5050EKP 











53 130 





2 @) y) 3 

1275 2290 1200 1950 
tr-250 ') t»-250.') ta-400 ') ta-400 ') 
140 190 70 70 

1,35 1,90 1,50 310 


All the models are rated for 220 VA.C., 50/60 c/s. 


') Lower temperature limit, tg = 5 °C above room temperature 


Request for Information From 
Please send information about Name 
Company/Institute 
(| your range of Vacuum Drying Ovens 
(brochure PEW-B 8) Dept., Lab. 
(| your entire range of Heating Ovens pilccl EO 
(catalogue PEW-A) 


City/Country 


Heraeus 


W.C. Heraeus GmbH 
Produktbereich Elektrowarme 
Postfach 1553 

D-6450 Hanau 1 

Telefon (061 81) 35-1 





ATsT DOESN T 
IMMORTAL 
















Today, the prod- We'll keep you on the 
uct that’s first in leading edge. 
the market is Because that’s where 
likely to win the AT&T Bell Laboratories 
biggest share of keeps us. 
market. Our new 32-Bit UNIX™ 
So when Microsystem, for 
youre racing to get example, delivers 
a great idea off the performance others only 
ground—ahead of WE®32100 promise. It’s a chip set 
your competitors— heartofthefirst. | that’s 100% complete, 
you need more than full 32-bit chipset. 100% CMOS, and 
just a “supplier.” 100% TTL-compatible— 
You need acompany withabroadline _ fully able to reduce your 
of high-performance components and design time by as much as 
electronic systems. A company with a 50 percent. 
networking point-of-view, an end-to-end In data communica- 
capability, and the people andresources _ tions devices, we're state- 
to assure all-out technical support. of-the-art every step of 
AT&T. the way. (As you might 
Ready now to offer you the total expect from the company 
commitment to quality and reliability that that developed the world’s 
we've always insisted on in the systems biggest, most reliable 
and products we develop for ourselves. communications 
Ready now to deliver solutions. network. ) 


Right now, for exam- 
ple, AT&T is the only 
company in volume pro- 
duction of a microprocessor- 
controllable, single-package 
modem that can handle 
up to 2400 bits per second. 

Our Digital Eneryp- 
tion Processor is the 
only software- 
programmable, 





When off-the-shelf won’t do, our advanced 
custom design gives you the edge. 


encryption processor available. 

And our X.25 Protocol Controllers 
offer the widest range of applications, 
from PCs to satellites. 

In memory, not only are we cur- 
rently delivering an American-made 
256K DRAM, but we offer a range of 





Few remember 

James Mollison, 

the second man to fly solo 
across the Atlantic, because 
‘Lindy’ did it first. 








PROMISE YOU 


JUST THE FASTEST 


AN IDEA FLY. 


leading-edge specialty memories. 

And our third-generation, single- 
chip Digital Signal Processor gives you 
the edge you need to design-in superior 
system performance at a competitive 
price. 





New ST™ Connector doubles your connections. 


Count on AT&T's advanced tech- 
nology to help you move your product 
out the door on schedule. 


Advanced custom design 
capability. 
Nobody knows better than you— 
moving to market first, and staying 
there, can require custom designed 
components. 

At AT&T, we'll get involved at any 
stage of your product design—from lay- 
out to prototype to production. We'll 
support you with the industry’s most 
advanced CAD/CAM software, rapid 
prototype turnaround, and unsur- 
passed volume manufacturing capabil- 
ity. Everything you need to ensure the 
success of your product—on your manu- 
facturing line and in the market. 

Your specialized interconnection 
needs will be taken care of—from flexi- 
ble printed wiring to multilayer boards 
to hybrid ICs—all produced with our 
high standards of quality and reliability. 

We'll meet your application- 
specific IC needs with expert design 


and engineering personnel. And with 
powerful CAD software that helps 
make sure your devices work the first 
time. The commitment and resources 
to deliver solutions—that’s what makes 
AT&T, AT&T. 

It all takes power. 
AT&T's board-mounted 
power products cut 
design time with 
unmatched flexibility. 
Our low profile power 
converters are modular 
in design and about one 
quarter the size of con- 
ventional DC/DC circuit 
board converters. So 
they can be mounted in 
more places. And in the 
tightest situations. 

Whatever your 
power needs, from 


board-mounted to off-line switchers, we 


can work with you to develop a system 
to meet your needs. 


Networking products that lock-in 
the future. 
For local or long-haul transmission, 
AT&T offers a complete family of fiber 
optic products and apparatus. 

In local area networks, our new 
ST™ Connector can actually double 
your network connections—or double 
the distance between connections— 
without affecting the fiber optic cable 
or electronics. 

And for high performance data 
transfer, AT&T’s ODL® 50 and ODL® 
200 Lightwave Data Links, with bit 
rates up to 200 Mb/s, incorporate the 
latest optical and integrated circuit 
technology. These products, as well as 
our ODL RS232-1 Fiber Optic Modem, 
a high performance data interface, 
readily mate with the ST Connector. 

Our newest addition to the AT&T 
lightwave family—the ASTROTEC™ 


ceramic laser module—is a reduced-size, 
long-wavelength laser that offers highly 


reliable, low cost performance. 
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superior buried microvias in multi ayer 
printed wiring boards. 


News in ac plasma. 
AT&T has just introduced a new light- 
weight, compact ac plasma display for 
alphanumeric and graphic images. It 
offers excellent visual characteristics in 
virtually unlimited applications. 


We'll work with you, all the way. 
Call us right from Day One, and we'll put 
our expertise at your disposal. Call us 
when you hit a snag, and we'll work out a 
solution together. After all, we’ve got the 
world’s greatest problem-solvers on 
call—the men and women of AT&T Bell 
Laboratories. 

For more information, phone AT&T 
at 1800 372-2447. We'll help you put 
wings on your concept, and “first” on 
your product. 

(In Europe, phone AT&T Micro- 
electronics in Munich, Germany, at 


089/95970. Telex 5216884 attm d.) 
© 1986 AT&T Technologies, Inc. 
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The right choice. 
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HE SUMMIT 
_OF HIGH TECHNOLOGY 


A simple philosophy dictates bines speed and precision with —_ yourself. You'll discover that 
innovative engineering: at unrivaled capability, compati- Norland supplies what quality 
Norland, we believe your test bility, and reliability in our IQ demands. 
systems demand the world’s series and the 3001 Processing 
best analytical instrumentation. — Digital Oscilloscope. N ORLAND 

That’s why Norland com- Analyze our innovations for Grade oi conse conronnisd 
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Just last October, we 
introduced a 32-bit micro- 
processor with absolutely 
blazing speed. Nearly twice 
the system-level perform- 
ance of any other. 

And now we're shipping 
our MULTIBUS? I and 
MULTIBUS II 386 Design 
Starter Kits. 

So you can get your 





products to market with 
equally blazing speed. 

Whether you're devel- 
oping high performance 
systems at the component 
or board level, these kits 
will give you a six-month 
head start. 

Both provide every- 
thing you need. Including 
a processor board, a full 


32-bit memory board, and 7 


a software debug monitor 
to link to a host. 

Our MULTIBUS | 
Starter Kit features 
the iSBC* 386/20 - terminal 
board. It makes 
upgrading from 
existing systems 
easy. Because it’s 
fully compatible 
with the most popular 
bus in the world: MUITI- 
BUS I architecture. And its 
added speed and power 
deliver twice the perform- 
ance of any previous 
MULTIBUS I processor 
board. Due, in large part, 
to the remarkable speed 
of the 80386. Plus the 
efficiency of a 32-bit local 
path to memory, And the 
turbo-charging of an on- 
board math coprocessor. 

For an even greater 
leap in system perform- 
ance, get going with our 
MULTIBUS II Starter Kit. Its 
iSBC 386/100 board also 
utilizes the compatibility 
features of the 80386. 

But coupled with the 
advanced multiprocessing 


© 1986 Intel Corporation 
*XENIX is a trademark of Microsoft Corp. 


Getting Started With the 386 


Host System 


capability of MULTIBUS 
II architecture, it gives 
you all the power of a 
mainframe. While main- 
taining access to hundreds 
of standard offthe-shelf 
board level products. 
Both MULTIBUS I and 
MULTIBUS II boards have 
up to 16 MB of local 
memory. Plus a large on- 
board cache for zero 
wait-state memory-to- 
processor transfer. 
Multibus I 
386/20 Starter Kit 


or Multibus I 
386/100 Design Kit 


System 286/310 
Running XENIX* 280 | 





Target System 


And both boards are 
supported by all the devel- 
opment tools you need 
to get to market fast. 

Like an assembler, 
PL/M and C compilers, lots 
of utilities and the PSCOPE 
Monitor 386 debugger. 
All of which are available 
right now. 

So why not get started 
now? 

For more information, 
you can call toll-free (800 ) 
538-1876. Or write Intel 
Corporation, Lit. Dept. 
W275, 3065 Bowers Ave., 
Santa Clara, CA 95051. 

Do it now And geta 
head start on your 
competition. 


intel 
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ALL OTHER 
OP AMPS ARE NOW 
OBSOLETE. 


OV offset with +15V supplies. 


The MAX420 and the MAX422 are the first CMOS op amps that 
operate with power supplies ranging from +2.5V to +15.0V. 

They deliver an incredibly low 5uV maximum offset. Compared 
to a 25yV offset for the former industry standard OPO7A. 

And they can even handle input voltages that swing down to 
the negative supply (+12.0V to —15.0V) for simplified single supply 
operation. | 


OouV/°C offset over MIL temp. 


Built with advanced chopper technology, their offset drift is less 
than 0.05uV/°C over the —55°C to + 125°C range. Compared to 
O.6uV for the best of the others. 


290A supply current at +15V. 


The MAX422’s typical quiescent current consumption is 250uA 
across the entire +2.5V to +15.0V supply range. Or ten times less 


than the OP0O7. 
$5.00 


Two more numbers. $5 for the extended temp. (—40°C to +85°C) 
industrial version. $15 for the military temp.version. Both prices, 100 up. 
For sample parts and datasheets call your Authorized Maxim 
Representative or Distributor. 

Then ship your old op amps to your competition. 

Maxim Integrated Products, 510 N. Pastoria Avenue, Sunnyvale, 
CA 94086. (408) 737-7600. 


MAA AIL/VI 


The MAX420 was designed by Maxim's Terry mistakes. The MAX420 is Terry’s first design. 
Martin. For the past several years, Terry has worked What’s more, it worked the first time. Must be 
with the great Lee Evans, correcting Lee’s design beginner's luck. Right, Lee? 

















Distributed by Hall-Mark, Graham, Diplomat, Bell and ACT. Authorized Maxim Representatives: Alabama, (205) 837-7363; Arizona, (602) 949-0873; California, 
(415) 960-1550, (714) 739-8891; Colorado, (303) 841-4888; Connecticut, (203) 269-7964; Florida, (305) 771-6501, (305) 944-5031, (305) 276-0070, (813) 441-4702, (813) 
223-7969, (305) 831-2097, (305) 727-0192; Georgia, (404) 448-1215; Idaho, (801) 266-9939; Illinois, (312) 956-8240; Maryland, (301) 583-1360; Massachusetts, (617) 444-8071; 
Minnesota, (612) 944-7274; Montana, (508) 297-1719; New Hampshire, (603) 772-3300; New Jersey, (609) 933-2600; New Mexico, (505) 262-2461; New York, (516) 543-0510; 
North Carolina, (919) 847-8800; Ohio, (513) 278-0714, (216) 659-9224; Oklahoma, (918) 664-0186; Oregon, (503) 297-1719: Eastern Pennsylvania, (609) 933-2600; Western 
Pennsylvania, (513) 278-0714; South Carolina, (803) 233-4637 or 4638; Texas, (214) 647-8225, (512) 346-7160, (713) 977-4354: Utah, (801) 266-9939; Washington, (206) 
453-8881; Wisconsin, (414) 476-2790. 


international Representatives/Distributors: Belgium, MCA Tronix, 041/362780-362795; Denmark, Nordisk Elektronik AS, 02-842000; Finland, Turion, (90’ 372-144: 
France, Valdix, (1) 920-26-06; Italy, Micro Elit S.R.L.,46-90-444; Japan, Maxim Japan Co., Ltd., (03) 232-6141; Dai-Nichi Seigyo Kiki Co., Ltd., (03) 265-7381; Maruei Shoji Co., 
Ltd., (0422) 54-6800; Sil-Walker, Inc., (03) 341-3651; Norway, Nordisk Elektronic (Norge) A/S, (02) 846210; Spain, Anatronic, S.A.,242 44 55,242 55 66; Sweden, Scancopter 
AB, 08-289425; Switzerland, Laser & Electronic Equipment, 01 55 33 30; 022 425 677; United Kingdom, Dialogue Distribution, Ltd.,0276-682001; Thame Components, Ltd., 
084 421 4561; West Germany, Spezial-Electronic KG 89/530387; 05722 2030; (07961) 4047; 069-5076245: Sem-Tech GMBH, 0911-831003. © 1985, Maxim Integrated Products. 
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Port technique allows 


comp 








Using a quad op amp and discrete compo- 
nents, you can create a bidirectional port 
that’s terminated by an arbitrary complex 
impedance. Both single-ended and balanced 
versions of the port are based on a single 
network of passive components. What's 
more, you can use standard-value compo- 
nents and scale them to the desired level. 





Howard Sinberg, Aptek Microsystems 


To communicate over a transmission line, you must 
create a circuit (port) that functions as a transmitter or 
a receiver (or both) while presenting to the line a 
specific impedance—usually a value matched to that of 
the line. Building such a circuit—one that fulfills these 
functions simultaneously—poses a problem that’s typi- 
eal in telecommunications systems and that also may 
arise at the signal interface between separate pieces of 
equipment. 

The simplest and most obvious solution is to insert 
the desired impedance network at the port terminal, in 
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ex-Impedance 
emulation and scaling 





series with a low impedance output and in parallel with 
a high impedance input. This approach has several 
shortcomings, however: First, the passive components 
may be physically large and require nonstandard val- 
ues. Next, you may require two networks instead of one 
to build a balanced, or differential, port—each having 
one-half of the desired impedance value. Furthermore, 
the need for overload protection may impose high- 
voltage ratings and other secondary requirements on 
the circuit components. 

A better technique is to remove the network from the 
port’s terminal and place it in a feedback loop. Never- 
theless, this arrangement presents new problems: You 
lose the simple relationship between your network and 
the desired port impedance because the port now 
includes a finite impedance from the circuit facing the 
port. Consequently, you must make complex ealcula- 
tions if it becomes necessary to change the port im- 
pedance. 


Complex-impedance emulator solves problems 

You can eliminate these problems with a complex- 
impedance emulator. Such an emulator uses a single 
network (Zr in Fig 1a) in both its single-ended and 
balanced versions, and it negates the finite impedances 
facing the port. The port may exhibit either the imped- 
ance of the network or that of the network scaled by a 
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The complex-impedance emulator requires 
only a single reference network in either its 
single-ended or balanced version and ne- 
fates finite impedances facing its port. 





real constant, which lets you use standard-valued com- 
ponents in realizing a nonstandard impedance value. 

The single-ended emulator in Fig 1a presents to the 
port terminal an emulated impedance Zr, equal to the 
reference impedance Zp or equal to Zp times a scaling 
constant. The input and output ports allow you to 
couple signals to and from the Zr terminal. Note that 
the circuit has two major feedback loops (in addition to 
the minor loops local to each op amp). 

A positive feedback loop (from the output of op amp 
IC, through Ry’ to op amp IC;) raises the apparent 
terminal resistance toward infinity, thereby excluding 
Ro and R; as components of Zr. Then, the negative 
feedback loop (from the output of op amp IC; through 
Rs’, op amp IC3, and Zp to op amp IC;) lowers the 
terminal impedance to the desired magnitude (Z7). 

You need only three equations to make use of a 
single-ended emulator. (For more details of the emula- 


TERMINAL 
PORT 


Ly eee 


tor’s operation, see box, “How the emulator works”.) 
First, calculate Rr’ to negate the loading effects of Ro 
and R;: 


Next, establish the desired terminal impedance: 


Ly = Zx( Fos). 


Note that RoXRs'/(RrRs) is the factor that scales the 
reference network to achieve a given Zr. 

Finally, you only have to select Rs’’ if you need to 
transmit—ie, source a signal from the input port to the 
terminal port. When no external impedance is con- 
nected to the terminal (open circuit condition), the 





Fig 1—A single-ended impedance emulator (a) presents Zp or KZ at the terminal port and allows transmission and reception via Vin and 


Vour. A simplified version (b) is equivalent to a. 
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transfer function is Ayo=—Rs’/Rs’’, where Ayo is the 
open-circuit voltage gain. On the other hand, if you load 
the terminal with Zr, the output voltage is reduced by 
half: Ayr=—Rs'/(2Rs'’), where Ayr is the voltage trans- 
fer function for the emulator when terminated with its 
characteristic impedance. 

As a practical example, consider emulation of a 


TERMINAL 
PORT 


2.) —————— 


simple network: a 1500 and 8300 resistor in series, 
with a 72-nF capacitor connected in parallel with the 
8300 resistor. (This network duplicates the impedance 
of a typical telephone line in Belgium, according to the 
agency that administers that country’s telephone 
system. ) 

For convenience, use a 0.02-~F capacitor in place of 








(b) 


Fig 2—A differential impedance emulator (a) presents a balanced impedance at the terminal port. The circuit in b is a simplified 


version. 


 ———————————————————————— 
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Consider emulation of a simple phone line: 
a 150Q, and 8300, resistor in series, and a 
72-nE capacitor connected in parallel with 


the 830Q, resistor. 











(5360 is the nearest 1% value), and the 8300 resistor 
becomes 830/0.278 or 29860, (3.01 kQ). Thus, the Zp 
network (Fig 1) becomes a 5360 and 3.01-kQ resistor in 
series, with a 0.02-uF capacitor connected across the 
3.01-k© resistor. 

All that remains for the emulation to be complete is 
to select resistor values. If you arbitrarily set Ry, Ri, 


the nonstandard 72-nF value. These values determine 
the scaling factor: 


RoRg _ 0.02 x 10 ~° 


RrRs Te 72 x 10 mg — 0.278. 





Similarly, the 1500 resistor becomes 150/0.278, or 5400 


How the emulator works 


An impedance emulator (Fig A) — The voltage Varo across resistor eS Vr _ ZrRo 

scales the complex impedance of _ Ro is 1, RS 

a reference network (Zr) by an 

arbitrary constant and presents ov (v L Sd Thus, the impedance to ground 

the result at its terminal port. yo F Zr of the terminal port emulates 
Assume that Rr’=R,y, R;'=R), _ KVrRe the reference impedance (Zr) 

and Rs/Rs’=K, a constant. If the Zp times Ro/(KR»), a constant. 


terminal port is forced to a volt- 
age V7, then the output of am- 
plifier IC, is —Vy, the output of 
amplifier IC. is KV7, and the 
output of amplifier IC; is 


If R; is much greater than Ro, the 
terminal input current I> is 


_ Vo _ KVrRe 


The finite value of R;, howev- 
er, introduces an error by draw- 
ing current from V7 and lower- 
ing the effective terminal 
impedance. You compensate for 





Ir - for this effect (Fig B) by adjust- 


ing the value of Rr’. | 
The current I; should not 


Vr—-KV>7Re/Zp. (The Vr term is C Ro ZrRo ‘ 
from feedback loop 1 and the 


KV7Ry/Zp term is from loop 2.) and the terminal impedance is 


_ KVR LOOP 2 


Zn : 
Si Ge ae 


O INPUT 


Vr 


TERMINAL 


ée PORT 
Leow ee 


O OUTPUT 





Fig A—An impedance emulator circuit presents Zp (or Zp times a constant) at the terminal port. The positive feedback loop 1 negates 
the unwanted effects of resistances Ro and R,; the negative feedback loop 2 establishes the desired terminal impedance. 
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and Rg to 10 kN and Ro to 2000, then Ri = (2) Be ~ 0.978 i x a — 198 9k. 
Zr/\ Ro 200 

Once again, choose the nearest standard 1% values: 

9.76 kO and 140 kQ, respectively. You don’t have to 

make any more calculations. Note that you never have 

to analyze the given network or measure its impedance 

at any frequency. 


R: nt RrRy 


ae Ae se 9.804k 


and 


Ne 


come from V7; it should instead 
come through Ro from the out- 
put of IC3. Therefore, the com- 
ponent of IC;’s output caused by 
loop 1 must be Vr+I;x Ro, 
where I; Ro is the voltage drop 
across Ro. Accordingly, 


Re _ 


[Ro 
 ioeaa as 


Vr 


But Vr=1;< Ry, so 


will produce a voltage Vrr at the 


and its net input current must 


be zero. That is, Vin/Rs’’ must 
equal —Vr7/Rs’. Therefore, the 
voltage gain with an unterm- 
inated terminal is 


terminal port. 

Further, if the terminal port 
is not externally terminated, the 
only current through Ro is IL. 
Assuming for simplicity that this 
current is zero, Vrr appears at 
the output of amplifier IC;. The 
sum of input currents to IC; 
must equal —Vrr/Rr. Because 
Rr’ approximately equals Rr, 
the current through Rr’ equals 
—Vr7/Rr’. Therefore, virtually 


Finally, the circuit in transmit 
mode is emulating an impedance 
Zr, so the gain, when loaded by 
an impedance Z,, is 





Re _ , , GRo_ Rit Ro all of IC;’s input current comes 
Re IR; i through Rr’, and none comes 

through Zr. Consequently, am- Vir __ _ Rs ( Zi 
Hence, Rr’=RrRj/(Ri+ Ro), plifier IC,’s output must be zero, Vin s \Qr + Zr/ 


rather than Rr’=Rr as was first 
assumed. The only purpose of 
the positive feedback loop~1, in 
fact, is to eliminate the effect of 
resistances Ro and R; on the ter- 
minal impedance. Then, the neg- 
ative feedback loop 2 introduces 
the desired terminal impedance 
ZrRo/(KRp). 

When the impedance emulator 
operates as a receiver/transmit- 
ter, it’s clear that a voltage Vrr 
at the terminal port will produce 
a voltage —Vrr at the output 
terminal (receiver mode). To de- 
termine the transfer function for 
coupling signals through the em- 
ulator to the terminal (transmit 
mode), assume that a voltage 
Vin applied to the input terminal 
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Fig B—To eliminate the loading effects of R; and Ro, loop 1 produces a voltage Vr 
(equal to the applied voltage) at the terminal port. Hence, no load current is drawn 
from the source Vr. 
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Take care to minimize stray capacitance in 
the circuit layout because the resulting 
phase shifts will cause wmpedance errors 
that increase with frequency. 


Using this circuit technique, you can also design a 
differential-mode impedance emulator (Fig 2a) that’s 
suitable for use as an interface to a balanced transmis- 
sion line. The emulated impedance appears at the Zr 
port, balanced with respect to ground. For the differen- 
tial emulator, only the design equation for Rr’ differs 
from the equations used in the single-ended version: 


Note that the positive feedback loop from IC, through 
Rr’ to IC, (Figs la and 2a) has a gain of one. If the 
terminal port is not loaded and Zr is open or discon- 
nected, the loop will be unstable and may oscillate. 

The differential impedance emulator is suitable for 
measuring the return loss between a reference network 
(Zr) and any external circuit (Fig 3). Return loss (RL) 
is a figure of merit that indicates the degree of equality 
for two impedances at a given frequency: 


WV a 


1N4004 LM318 


NETWORK 
UNDER TEST 


EXTERNAL 
SOURCE 


Zr + Zr 


RL = 20 Logo Tn sR Tor 


’ 








where Zr and Zr are the complex impedances of the 
reference network and the circuit being tested, respec- 
tively. 

Component values in Fig 3 provide a terminal imped- 
ance equal to that of the reference network. When you 
connect an external circuit with the same impedance, 
the output of op amp IC, is equal in magnitude, but 
opposite in phase, to that of op amp IC;,. The resulting 
currents in Ra and Rx are equal and opposite, causing a 
zero output (Vour). Any impedance mismatch produces 
a voltage at Vour, yielding a return loss of Vjy/Vour, 
expressed in decibels. 

To calibrate the return-loss measuring circuit, re- 
move the reference network and connect a signal gener- 
ator across the tip and ring terminals. Adjust R; so that 
Vi=V2. Next, replace the reference network, apply an 
input signal (Vj), and adjust R» for the correct termi- 


NOTES: 
1. CHOKES ARE STANCOR TYPE C1001 OR EQUIVALENT. 


2. SWITCH S; FUNCTIONS: 
1 IS SOURCE LOOP CURRENT. 
2 IS HOLD. 
3 IS OPEN. 


REFERENCE 
NETWORK 


SiGhaL\ 
GENERATOR 


AC 
VOLTMETER 
(Vout) 





Fig 3—This return-loss measuring circuit includes a differential impedance emulator. The components in color are required only for 


measurement of active telephone loops. 
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PRIME SPICE 2E.3C(21DEC79) 


OIMPEDANCE MEASUREMENT 


0 


INPUT LISTING 


TEMPERATURE = 27.000 DEG C 


Oo eee eee ee 







1101AC 1 

. 1 AMPERE AC CURRENT INTO NODE 1. 

PRINT AC VR(1) Vi(1) VM(1) VP(1) 

: PRINT REAL, IMAGINARY, MAGNITUDE, PHASE OF IMPEDENCE AT NODE 1. 
R1 12 150 

R2 20830 

C120 72N 
















simulated network (Fig / 
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MEASURE AT 200-HZ INTERVALS, FROM 200 HZ TO 3400 HZ. 


-END 


NODE 
( » 








NETWORK 






















Fig A en can measure thei ir 

Z by simulating the current so 
network on a computer. Simu 
lows a 1A-rms current excitation 
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TOTAL POWER DISSIPATION 


VOLTAGE 
0.0000 





IMPEDANCE MEASUREMENT 





NODE 


2) 


VOLTAGE 
0.0000 








0.00D-01 

















WATTS 





FREQ VR (1) Vi(1) VM(1) VP(1) 

2.000002 9,753D02 -6198D01 9.773002  -3636D 00 

FORCING 4.000002 9617002 -1.219D02  9694D02  -7.225D 00 

Gates 6000002 9399D02 -1.780D02  9566D02  -1.072D01 
8.000002 9113002 ~-2.287002  9396D02 -1.409D 01 
1000003 8774D02 -2.731D02 9190D02  -1.729D01 
1.200003 8399002  -3109D02  8956D02  -2.031D 01 
1400003 8003002  -3418D02  8703D02  -2.313D01 
1600003 7599002 -3664D02  8436D02  -2.574D 01 
1800003 7197002 -3851D02  8163D02  -2.815D01 
2.000003 6807002 -3985D02 7888D02 -3035D 01 
2.200003  6433D02 -4.075D02  7616D02  -3.235D 01 
2.400003 6080D02 -4128D02 7349002 -3417D01 
2.600003 5750002 -4149D02 7.090002 -3581D 01 
2800003 5442002 -4145D02 6841D02 -3729D01 
3000003 5158D02 -4121D02  6602D02 -3862D01 
3.200003 4896D02  -4081D02  6374D02  -3.981D 01 
3400003 4656002  -4029D02 6157D02  -4.087D 01 

JOB CONCLUDED 
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Because terminal impedance 1s not deter- 
mined solely by the battery-feed resistors, 
this circuit can source 20 mA tnto a 
1900 loop. 


nal impedance. (One way to do this is to connect a Zr 
network identical to Zp. When the emulator’s terminal 
impedance is properly adjusted for the frequency range 
of interest, the terminal voltage will be reduced by 
one-half when Zr is connected.) Finally, adjust R; for a 
zero output (Vovr) when the emulator is properly 
terminated (Zr= Zp). 

Take care to minimize stray capacitance in the circuit 
layout because the resulting phase shifts will cause 
impedance errors that increase with frequency. These 
effects can be compensated for (along with the op amps’ 
bandwidth limitations, to some degree) by using small 
capacitors in the offending stages—note the 56-pF 
capacitor near IC, in Fig 3. Because the emulated 
impedance depends strongly on the gain and phase 
characteristics of the op-amp stages, you should choose 
op amps with high open-loop gain and good high- 
frequency response. 

The circuit can measure return loss below 50 dB 
when comparing matched impedances, and it offers a 
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wider frequency range than some commercial return- 
loss test sets. It can, for example, measure return loss 
at 12 and 16 kHz for metering-pulse applications. 

In addition to using a differential emulator to mea- 
sure return loss, you can modify it for use in a tele- 
phone-line interface (Fig 4) such as that found in a 
PBX. The SLIC (subscriber-line interface circuit) is a 
hybrid microcircuit that provides a 2- to 4-wire conver- 
sion, ie, it separates the loop’s bidirectional signals into 
unidirectional receive and transmit paths. The SLIC 
also provides current to the station loop, monitors 
instrument hook status, and performs other tasks. 

The circuit in Fig 4 emulates an impedance of 6002 in 
series with a 2.16-wF capacitor, and its transhybrid loss 
is optimized for a termination consisting of 3500 in 
series with the parallel combination of a 1-k© resistor 
and a 210-nF capacitor (these are the standard termina- 
tion and balance impedances for PBX off-premises 
extensions in the US). Single-frequency return loss is 
better than 20 dB from 300 to 3400 Hz, and echo return 


O RECEIVE 


0.33 pF 


2.05k 


Fig 4—A modified differential impedance emulator and the SLIC hybrid microcircuit together provide a line transceiver with a controllable 


complex impedance. 
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And an automated pro- 
cess we pioneered and per- 
fected delivers them to you 
with quality control 
second to none. 

Our new geodesic struc- 
ture FCC open field test site is the 
only diagnostic and testing 
facility like it in the world. 
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SEE US AT BOOTH 4040 


SPECTRUM CONTROL INC. 


2185 West Eighth Street. 
Erie, PA 16505 
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lf you need switches for keyboards, key- 
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For a free sample of 
Grimes switches, call 
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from Futaba, TeleVideo, LST and other major 
manufacturers. And our built-in jumper elimi- 
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and double-sided circuit boards. 
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loss is 80 dB. Adding a quad op amp and other compo- 
nents to the SLIC results in a line circuit with three 
advantages over the conventional telephone-line inter- 
face. 

First, the line circuit can present any impedance to 
the loop. Moreover, you can choose the scaling factor so 
that capacitors in the emulated network are small and 
have standard values. 

Second, you can accommodate a balance impedance 
that’s different from the termination impedance. For 
example, consider the simple case of a 6000 line circuit 
connected to a 600Q telephone through a 10000 loop. 
Using these values, the line circuit sees a 1600 termi- 
nation and has a transhybrid loss of less than 7 dB. The 
network’s Zs’ and Z,' in Fig 4 replicate impedances at 
the SLIC terminal and the line, respectively, such that 


You can scale Zs’ and Z;’ by any convenient factor 
(same factor for each, of course). Note that if these 
impedances are replicas of each other (ie, their quotient 
has real terms only), then they may be replaced by 
resistors. 

Finally, increased loop current is available for off- 
premises extensions. Because the terminal impedance 
is not determined solely by the sum of the battery-feed 
resistors Rgr; and Rgr, you can use resistor values 
smaller than the customary 3000. As a result, the 
circuit can source a given current into a longer loop. 
This circuit (Fig 4) can source 20 mA into a 19002 loop, 
but be careful: The lowered resistance allows a higher 
surge current during fault conditions. EDN 
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CONTROLLERS 


ICC-1 
Intelligent Serial Controller 
Z80 CPU 


4 Serial RS232c Ports 
1 Parallel (Centronics) Port 
Buffer, max. 12 Kbyte 
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ST-506 Disk Drive Controller (4) 
6809 CPU 
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EPROM Sockets-2 (128K) 
Piggy Back-l/0 Boards 

*SCSI w/DMA 

*8 Serial Ports 


CPU-2SC 
68000/68010 uP @ 12.5 MHz 
128/512 Kbytes RAM, 
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68451 MMU, DMA 
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1K Boot Prom MEM-3 2MB MEM-1 
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“R” SERIES-OFF BOARD TERMINATION 
Std. Product: Immediate Delivery 
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End time-wastin 





“hunt & poke” 





wiring! 


IDC contacts offer 
more efficient 
high speed wiring 
of new RN D-Sub 
discrete wire 
connectors. 


Insulation Displacement Contacts in these new 
DDM Series D-Sub discrete wire connectors 
Cut wiring time, improve productivity over old 
“hunt & poke” wiring. No more clumsy wire 
stripping or inconsistent terminal crimping. 
Just push wire into pre-loaded IDC contact and 
you've made a fast, gas-tight, visually verifiable 
connection. And these new D-Sub connectors 
are available with selective contact loading to 
meet your specifications. 

Because EMI/RFI shielding is so important, 
RN has incorporated flexible “grounding fin- 
gers” in the male D-Sub connector cowl. These 
new RN “grounding fingers” provide compliant 
fit to the mating cowl for reliable grounding 
and shielding effectiveness over 
extended connector cycling. 





Application tooling. 
RN offers economical tooling for 


are available. 


218 


IDC tine connection 
features two slots 
and separate strain 
relief for each wire. 





@ “Selective Contact Loading.” You specify the con- 
tacts needed for your circuitry. RN pre-loads them into the 
insulator in your desired pattern. Pin push out problems 
are eliminated... “hunt & poke” wiring mistakes can’t hap- 
pen with this foolproof discrete wire D-Sub connector. 


(2) Separate Strain Relief and Shield Connection. These 
two critical functions are physically separated. This ensures 
reliable shielding even when the cable is flexed. 


© Flexible “fingers” offer better grounding. Where 
competitive connectors have simple dimples or no ground- 
ing at all, these RN “fingers” provide positive grounding 
and excellent EMI/RFI shielding over prolonged cycling. 
WRITE TODAY for complete catalog on the 
full line of I/O CONNECTORS offered by 
Peewee Robinson Nugent. Contains data on real-life 
tests that provide assurance of field perform- 
ance and long term reliability. Contact: 
Robinson Nugent, Inc., PO. Box 1208, New 
Albany, IN 47150. Phone: (812) 945-0211. 


CIRCLE NO 118 











INPUT/OUTPUT 





individual wire insertion or mass ter- 
mination. The arbor press, the hand 
tool, and a contact replacement kit 


LOWMWMELT WTB QUILT 
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More cost effective I/O Connectors to make 
e Robinson Nugent “Quality Connection” 


Lge 


800 East Eighth Street, New Albany, Indiana 47150 » Phone: (812) 945-0211 
In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland = Phone: (066) 22 98 22 
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PACKAGED @ One company lays claim to the 

Paver industry's broadest line of high- 
performance, high-reliability 

Switching power.supplies: Computer Products, Inc. 

Our 36 to 200 watt models — with single, dual, triple 
and quad outputs — feature a reliable flyback or for- 
ward converter topology and yield minimum 70% effi- 
ciencies. With 115/230 VAC jumper selectable inputs. 

When more power is the order, specify our 500 to 
1500 watt switchers. Available with single, dual, triple 
and quad outputs, they offer field selectable 115/230 
VAC inputs and efficiencies to 75%. Overload, OVP and 
thermal protection are built in. 

Power Products’ switchers are UL and CSA listed and 
meet EMI standards of FCC and VDE. They're perfect 
for building-in more performance and reliability in mo- 
dems and minicomputers, CAD/CAM and telecom sys- 
tems, in ATEs and industrial process control applications. 





Visit Us at ELECTRO, Booth #2853, May 13— 15 in Boston 


lViore switcher choices 
with more reliability... 
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There’s No Power Supply Problem 
We Can’t Solve 

The Power Conversion Group of Computer Products 
Inc. now combines the resources of six separate 
business units — Boschert, Power Products, Stevens- 
Arnold, Tecnetics, Power Products Ltd. (Ireland), and 
Computer Products Asia-Pacific Ltd. [Hong Kong]. This 
means we can produce virtually any type and size power 
supply you will ever need, from % watt to 2000 watts: 

e AC/DC Linears and Switchers 

¢ DC/DC Converters 

¢ AC/DC Uninterruptible Power Systems 

e Standard, Special and Custom 

¢ Commercial, Industrial and Mil-Spec 

All have guaranteed reliability, and most are backed by 
our no-hassle two-year warranty. And we offer high- 
quality design and application assistance, plus prototype 
services and a host of other supports we call PACKAGED 
POWER. 

Contact us now for free product literature. 


COMPUTER 
PRODUCTS | 


POWER PROOUCTS oivision 


2981 Gateway Drive « Pompano Beach, FL 33069 e Phone (305) 974-2442 ¢ TWX 510-956-3098 
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Innovative designs 
yield small, efficient 


switchers 








Designing switching power supplies srt al- 
ways a routine job. Sometimes your specift- 

cations call for special supplies of extremely 

small size combined with very high efficien- 
cy and the ability to accept wide variations 
in input voltage. 





Stephen S Banfalvi, Bell Northern Research 


Lessons learned in designing supplies for demanding 
telecommunications applications can also prove useful 
in other circumstances because telecommunications 
equipment must meet stringent safety, reliability, 
EMI, and input-voltage requirements. In this article, 
you'll confront six switching supplies, similar only in 
that they all are unconventional designs and are capa- 
ble of handling wide input voltages. By examining these 
circuits, however, you can apply their concepts to your 
particular application—and perhaps avoid a headache 
or two. Furthermore, these supplies use commonly 
available, multisourced (where possible) components. 
For example, though some of the switchers work at 
very high frequencies, you don’t need any special 
magnetic components: All the transformer cores are 
available from Siemens, Ferroxcube, and TDK. 

Fig 1 shows a supply that accepts input voltages of 19 
to 75V and that furnishes 12 to 15V at 100 mA. The 
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supply’s inputs and outputs are isolated, and its switch- 
ing frequency is approximately 150 kHz. Further, this 
design is rugged and inexpensive. Zener diode D; 
regulates the power oscillator Q2 while zener diode D2 
functions as a dissipative postregulator. 

The circuit’s efficiency and output voltage depend on 
the load. For small loads, D, dissipates most of the 
power (2W max). You should connect C3; only if you 
require more than 50 mA in the 19 to 30V input range. 
You must not use C; at input voltages over 40V because 
it can deliver too much base drive to Q: and thus 
overheat the transistor. Q; is an external-enable 
switch. To start the supply, connect the enable input to 
the 0 input. 

The unit is short-circuit proof; in case of a hard short 
at the output, oscillation stops and input current drops 
to about 10 mA. Also, because the supply is short- 
circuit proof, you can obtain any output voltage be- 
tween 0 and 20V simply by using a different zener 
diode: If you want, for example, a 5V output, choose a 
5V, 2W zener for D2. 

Using surface-mount devices (SMDs), you can build 
this supply on a 2X 1%4-in. ceramic substrate and plug it 
into a socket or solder it onto a pe board. If you use the 
circuit as a stand-alone power supply, you should make 
the input capacitor C, at least 22 wF to prevent too 
much noise from feeding back into the input line. 

Fig 2 shows a supply that is 85% (min) efficient. As is 
usual in telephony—but not so for the rest of the 
electronics industry—the common input/output line 
connects to the positive side of the input battery. The 
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Although power-supply design is usually a 
routine job, special requirements like ex- 
tremely small size or very low cost can cause 
headaches for a designer. 





2525 pulse-width modulator (PWM) chip operates at 
approximately 28V. A preregulator converts the —40 to 
—60V input to the —28V level needed by the PWM IC’s 
ground pins. The 1N4148 diode in series with the 
1N4711 zener diode in the preregulator transistor’s 
base circuit provides temperature compensation for the 
preregulator. 

Providing 30V from a 40V input requires a nearly 
90% duty cycle from the PWM chip. To ensure such a 
duty cycle, you must use both driver outputs from the 
PWM chip. The chip operates in a push-push mode 
whereby both of the chip’s outputs drive parallel- 
connected FETs via a small driver transformer. The 2:1 
transformer ratio ensures a maximum 14V gate drive 
for the FETs. Although using high-performance output 
transistors and catch diodes seems unnecessarily ex- 
pensive for outputs of only 1.5A, the high speed and low 
internal resistance of the IRF540 FETs and the fast 
recovery and low forward drop of the MUR1515 diode 
result in an efficiency of better than 90% at full load, 
thereby justifying the cost of these components. 

An MC3423 monitor IC, set to 34V, provides over- 
voltage protection by triggering the crowbar SCR. 
When the crowbar SCR switches on, it blows an 


Co 


8200 pF 


19 TO 75V OQ 


external 2A fuse. The supply runs at about 75 kHz. 
Because of its high efficiency, you can build it on a small 
pe board or ceramic substrate. If you build it on a small 
pe board, the FETs, the preregulator transistor, and 
the catch diode will need a cooling fin. If you use a 
ceramic substrate, a surface area of 8 to 10 in? will 
satisfactorily dissipate the loss of approximately 4W. 


Miniature converter is efficient, too 


The power supply in Fig 3 delivers 5V to a logic 
circuit, takes up very little board real estate, and 
achieves 80% (min) efficiency. A switching frequency of 
140 kHz ensures the supply’s small size. In order for 
such a small supply to achieve such high efficiency, you 
must use very little energy for housekeeping chores. 
The solution is to make your own PWM using low- 
power, discrete components. This design exhibits 83% 
efficiency at 200-mA load. You can synchronize this 
design to an external frequency as high as 160 kHz. Be 
sure that the free-running frequency is at least 10% 
lower than the synchronization frequency. 

The control circuits include a pair of LM293 dual 
comparators. The comparators together consume about 
2 mA—a fraction of the power consumed by any ready- 


D3 
1N5417 


Do 12 TO 15V 
1N5352 


Qe 


Yy MPSA42 


ENABLE OQ 





EP7 
N48 
1 mil 


TRANSFORMER: 
MATERIAL: 
GAP: 


Fig 1—Accepting input voltages from 19 to 75V, this supply’s efficiency depends on the load because zener diode Dz dissipates most of the 


power under light loads. 
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CROWBAR 


+ TRANSFORMER EP7 


35 
MUR1515 


1N4711 


1N4148 


2N4920 


PREREGULATOR ' 0.5-IN. TOROID 
H479 
38 TURNS 





Fig 2—As is the practice in the telecommunications industry, the positive terminal of the battery supply is the common input/output line for 
this 85% (min) efficient supply. 


Q3 
IRFD 9123 


4.3k 


OSCILLATOR PLUS RAMP 
100k 


BUFFER DRIVERS 


L = 35T #32 WIRE 
CORE: MAG INC #55265-A2 
0.25-IN.-DIAMETER TOROID 





Fig 3—Achieving both small size and 80% (min) efficiency, this supply employs a pair of dual comparators to form a low-power substitute 
for a commercial PWM power-supply IC. 
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If you use ceramic substrates, a relatwely 
small surface area will satisfactorily disst- 
pate losses. 


made PWM IC. The circuit uses two dual comparators 
instead of one quad comparator because two different 
power-supply levels actually energize the two chips. 
The first section of the PWM requires a well-regulated 
power source, which the two 2.5V TL431 precision 
regulators furnish (5V total). The FET drivers, on the 
other hand, need to be able to swing over the full 15V 
source and hence derive their power from the unregu- 
lated input directly. Further, the two dual comparators 
take up no more space than a quad device. 

One-half of the first comparator serves as an oscilla- 
tor whose noninverting input, biased to 2.5V, im- 
presses a ramp on the timing capacitor; the other half of 
the first comparator is a sync buffer. The second pair of 
paralleled comparators compares the capacitor’s ramp 
to the output; they are connected in parallel to provide 
more power to the low-impedance drivers Q, and Q,, 
which in turn drive the gate of a p-channel FET. The 
output goes through a small inductor wound on a 
¥,-in.-diameter toroid. The catch diode is a Schottky 
diode with very low forward drop at this supply’s power 
level. If you use SMDs, you can build the supply on a 
2x%-in. pe board or ceramic substrate. 


Miniature converter supplies 10W 


The small and easy-to-make design in Fig 4 uses the 
Lambda 6320P PWM IC. This 14-pin part comprises 


10 TO 20VQO 


the PWM, a 2A Darlington output stage, and protection 
against thermal and electrical overload: If thermal or 
electrical overload overheats the supply, the chip sim- 
ply stops working until it cools down enough to try 
again—no damage is done. 

Using SMDs, you can build the 10W supply on a 
2x1-in. ceramic substrate. Because of the supply’s 
small cooling surface, the IC must have fins glued to its 
top. (Normally, the ground pins 3, 4, 5, 10, 11, and 12 
conduct heat to a large area of foil on a large pc board.) 
With the cooling fin glued to the IC, the power supply 
operates in ambient temperatures to 30°C. For ambient 
temperatures higher than 30°C, you'll need some 
forced-air cooling or extended heat sinks attached to a 
metal surface. 

The switching frequency with the given Cr will be 
around 75 kHz. Input and output capacitors are paral- 
leled tantalum chip capacitors for low equivalent series 
resistance (ESR), and the supply should operate at 
substrate temperatures less than 70°C to ensure long 
life for the tantalum capacitors. You wind the output 
inductor on a %-in.-diameter toroid and mount it on a 
small platform with the output capacitors underneath. 
Thus, the supply is only % in. thick and uses up very 
little real estate on the mother board. 

Fig 5 depicts a power supply using a different PWM 
chip, the high-frequency Unitrode 3825. Using the 


%-IN.-DIAMETER TOROID 
25 TURNS 


ni 2A MAX 


T 4x47 uF, 6V 





Fig 4—Using a commercial PWM chip such as Lambda’s 6320P shrinks the amount of pc-board real estate that a supply consumes. 
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timing elements Ry and Cy, the PWM runs at approxi- 
mately 360 kHz. The high switching frequency allows 
you to use very small inductors throughout. To ensure 
start-up, Q,’s base, biased through Cg, provides power 
to the PWM IC until the supply is fully operational. 


CORE U37-X830 


+©Q 10T 
1.0 1.0 1.0 pF 
pF WF wg 
0 10T 
—-40 TO -—80V 0.1 wF 
INPUT 
COMMON 


G 
5.1k 
5 = 
OPTOCOUPLER 
4 
8.2k 
43.2 
Rum 
47k 5.1k 
1000 pF 


10 112 







Then, the auxiliary winding on T, takes over the job of 
supplying power to the PWM IC. 

This start-up circuit also provides protection in case 
of any malfunction by preventing the supply from 
running during fault conditions. The PWM IC/has an 


CORE: RM5 
MATERIAL: N47 






MAG 55280 














CORE 
U37-X830 ue 3.7 wH 
Qo Ter 12T = D 5V 
pum 100 10T 
pF 2T AWG 24 PP ef 
5X47 pF 
Nas or | MRB2545 ii 
rs 
10 0 
1N4148 4T 
500 pF 
4N2G 
5 
TO 
PWM 
4 
200 
TL431 
o{ 1 
1000 pF 
5.11k 


1N4148 (4) 


is F=FERRITE BEAD 
Ti = DES 2515 


Fig 5—Kven when you use a commercial PWM chip, peripheral circuitry like this supply’s start-up, current-limiting, isolation, and 


error-signal-feedback circuitry requires careful design. 
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To get high efficiency from a small supply, 
you must use very little energy for house- 
keeping chores. 


internal, low-voltage shutdown at around 8V. There- 
fore, if the auxiliary voltage drops below this shutdown 
threshold—say because of a short circuit on the output 
—the PWM IC ceases to operate and cannot restart 
until the input gets switched off and Cg recharges. 
















120V AC 
® EMI 2150 pF, 200V 
* FILTER 2x 150 pF 
10 uF, 22V 2.2k 2N4213 


5.1k 


OPTO- 
COUPLER 
5 


nah) 


1N5817 (2) 








1N4148 (4) 





SLOPE 


Fig 6—The pair of series-connected diodes and capacitors at this supply’s input form a voltage doubler. The higher primary voltage 


CORE MP7 NA8 






LIMIT 


es VREF 
ae 2N2222 


A small toroidal transformer provides current limit- 
ing. A bridge rectifies tne output and applies it to the 
IC’s current-limiting input. Ry determines the cur- 
rent-limit threshold. Because of circuit variations, you 
must hand-trim Ry» to achieve exact current limiting; 






IRF840 240, 1W 


0.5-IN.-DIAMETER 
BYV 3200 TOROID CORE 


160 pF c ail 

















1k CURRENT 1N4946 





2.37k 


translates into greater output and higher efficiency than you could obtain from merely rectifying the ac line. 
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QO K you're a design 
a e9 engineer 
with more than your 
share of dragons to slay 
day in and day out. 

You want design flexibil- 
ity. You want power range. You 
want a standard of reliability second 
to none. And you want a power supply 
company that’s been around the block. 

Quite simply, you want us. 

We're Astec. And we've been in the 
rigors of the switching power business 
for over ten years. We've sold over 9 
million switching power supplies to 
heavyweights in the computer, tele- 
communications and office automation 
industries. 







And yes, while 9 million is 
a nice round number, we 
at Astec see our role as 
more than simply ship- 

ping a lot of product. 

We're here to work right along 
with your specific requirements by 
providing over 30 standard models 
ranging from 25 to 400 watts and 
custom power supplies from 25 to 
1500 watts. 

And reliability? Well, to be honest, 
this is where we really shine. 

Our incredible low product failure 
rate is the result of outstanding quality 
assurance. You'll find there’s an aver- 
age of 80,000 hours of mean-time- 
between-failures (MTBF) and less 


See Us at ELECTRO, Booth #2749 & 2751 


than .3% field failure rate with zero 
defects as the final goal. 

So when you're ready for a company 
that’s setting the standard in power 
supplies, a company that acknowl- 
edges the importance of power range 
and design flexibility, a company that’s 
here to stay, simply call Astec at 
(408) 748-1200 or the distributor 
nearest you. 

We'll show how to slay your design 
dragon. 

ASTEC USA 

2880 San Tomas Expwy., Suite 200 
Santa Clara, CA 95051 

(408) 748-1200 


ASTEC 


A BSR COMPANY 


Power Is Only Part Of It. 
CIRCLE NO 121 


ee : “s 
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Using high-performance components seems 
too expensive for low-current outputs, but 
these components enable you to build a 
more efficient, and hence smaller, supply. 


if you can tolerate +10% variation, a fixed value can 
substitute for hand-trimming. 

An optocoupler and a TL431 precision reference 
provide both isolation and the error signal. The opto- 
coupler provides 1500V isolation—far higher than the 
coupling transformer. The standard test for the coup- 
ling transformer applies 500V ac for 5 sec. 

For low output ripple at this supply’s high frequency, 
the ESR of the filter capacitor must be extremely low. 
To achieve this low resistance, first deliver the output 
power on two wide, parallel strips of pc-board foil. 
Then solder five 47-wF chip tantalum capacitors to the 
foil, side by side. This way, not only is the capacitance 
paralleled, but the ESRs are paralleled as well, result- 
ing in a very low output ripple. In addition to the 
snubber network on the cathodes of the driver FETs, 
you should slip a small ferrite bead on the anode leads of 
the output Schottky rectifiers. The ferrite beads fur- 
ther reduce any voltage spikes, which otherwise might 
exceed the breakdown voltage of the rectifiers. 

Using SMDs, you can build this supply on a 2%x2%- 
in. substrate. You must carefully observe all RF-design 
rules—for example, good decoupling and short inter- 
connections. Efficiency at full load (6A) is approximate- 
ly 80%, resulting in a 4 to 5W loss, which the substrate 
must dissipate. Without any extra cooling, the sub- 
strate can transfer about 2W/in’ into the air with a 50°C 
temperature rise. This temperature rise means that, 
for ambient temperatures higher than 30°C, you must 
provide some air flow or you must attach the substrate 
to a heat sink or metal chassis. 

Fig 6 shows a high-frequency switcher that you can 
build on a 4X8-in. baseplate (the baseplate acts as a 
heat-transferring medium). The control and output 
stages fit on a 4x4-in. ceramic substrate, and the 
ac-input section, EMI filter, rectifiers, and electrolytic 
capacitors mount on a pe board occupying the remain- 
ing half of the baseplate. The supply’s height is less 
than 1 in. 

The circuit employs the Unitrode 3825 in current- 
control mode and features a 200-kHz switching fre- 
quency and small magnetic components, and it allows 
easy filtering. The circuit also has an auxiliary supply 
that stops operation in case of overload and restarts 
automatically when the overload clears. 

The circuit’s input section includes a half-bridge 
rectifier and a pair of capacitors in series, which make 
up a voltage doubler. High-voltage and -efficiency re- 
quirements dictate the use of IRF840 FETs; the PWM 
IC drives the FETs via a small transformer. The output 


230 


rectifier exhibits a low forward-voltage drop and fast 
recovery. You must use the two designated Schottky 
diodes for the output; otherwise, negative kickbacks 
from the driver transformer confuse the PWM IC’s 
internal logic. 

The current transformer’s output feeds back to the 
IC’s current-limiter input to provide current control. 
The IC’s ramp input also receives the slope control 
signal from the emitter follower fed from pin 6 of the 
PWM IC. You must adjust the potentiometer until the 
switching waveform is clean at any load on the output. 

The 2N4213 SCR and associated circuitry provide 
current limiting. When you first apply input voltage, C, 
charges until zener diode D, breaks down. D,’s breaking 
down triggers the SCR, which in turn dumps the 
energy from C; into the PWM IC. If the supply begins 
running, the auxiliary winding on the output trans- 
former will generate the supply current for the PWM 
IC, thus sustaining continuous operation. When the 
auxiliary voltage fully develops, Q; grounds the gate of 
the SCR, preventing any further firing. In case of a 
short on the output, the auxiliary voltage drops below 
the low-voltage shutdown threshold of the PWM IC 
(8V). All operation ceases and C, tries to turn on the 
PWM IC, which is possible only when the short clears. 
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9 Important 
Reasons Why 


You Should Attend... 


Fall 

National Design 
Engineering Show 
& Conference’ 




















Jacob K. Javits 
Convention Center 


New York City 
September 16-18, 1986 








In just one day, you can: 


1. See what’s new in: 


8 CAD/CAM 

®@ Mechanical components 

®@ Electrical/electronic components 
@ Plastics, metals and alloys 

™@ Fasteners and adhesives 

M@ Power transmission 

@ Fluid power 

M@ Shapes and forms 

®@ Engineering services/equipment 


2.. Discover new ideas for improving 
your product designs. 


Not only will you see what’s new, you can discuss 
specific applications with technical experts at each 
exhibit. You'll have a rare opportunity to evaluate 
products through “hands-on” demonstrations and see 
if they satisfy your demanding design needs. 


3, Find new sources of supply. 


Meet over 400 leading original equipment manufac- 
turers and suppliers. Shop and compare — finding 
just one new vendor who can save you time and 
money will make your trip to the Show a day well 
spent. 


4. Sharpen your design skills. 


Attend the ASME sponsored Conference for sessions, 
tutorials and 4 day short courses. Topics covered 
include: CAD/CAM/CAE, Finite Elements, Value 
Engineering, Expert Systems, Product Liability, CAE 
in Medical Devices and Sports Equipment, Design- 
ing with Plastics, Project Management and more! 


5. Attend two Conference keynote 
sessions FREE. 


All show visitors are invited to hear Diamond Star 
Motors’ Chairman, G. Glenn Gardner, and CEO 
Yoichi Nakame, discuss this new Chrysler/ Mitsubishi 
joint venture. Then, see what the future holds for 
CAD/CAM/CAE/CIM as Laura Conigliaro, Vice 
President of Prudential Bache Securities provides an 
in-depth analysis of this growing industry. 


a 


6. Visit the CAD/CAM Theatre... 
FREE on the Show floor. 


Relax to large screen video presentations of the latest 
micro CAD and other computer-based systems while 
you take a break from visiting exhibits. Videos will 
run continuously each day of the Show for your view- 
ing convenience. 


ah Your admission to the Show is FREE! 


Simply complete and mail the coupon below for your 
Free Show Admission tickets. When you arrive at 
the Show on September 16-18, 1986, you'll receive a 
Free Show Directory — a handy reference guide to 
all the exhibitors and their products. 


8. Pick-up your Special Show Bonus! 


All Show visitors will also receive a complimentary 
copy of the “Design Engineering Outlook,” a forecast 
of major design engineering trends, and the effect 
they'll have on labor, supplies, prices, production and 
spending throughout the OEM. 


Q) There are hundreds of reasons to attend... 


Clip and mail the coupon below today for your Free 
Show Admission tickets and discover all the reasons 
why you should attend the Fall National Design 
Engineering Show & Conference.™ 


for free Show admission 
(Save the $15.00 on-site Show registration fee.) 
Mail to: 

Fall National 

Design Engineering 
Show & Conference” 


999 Summer Street 
P.O. Box 3833 
Stamford, CT 06905-0833 


O YES, please rush me 








1 I’m interested in attending the ASME Sponsored Fall National Design 
Engineering Conference. Please send me complete program details. 











State 


Pat 


Don’t delay — mail this coupon now 


free admission Show registration tickets. 


SEVENTH-GENERATION MULTI-CAGE © CARD CAGES 


See What Our Nine Years of 
Multibus Reliability Engineering © 


aq) 


Provisions for 
fan mounting. 


Structural materials 
beefed up 
for toughness. 


Less crosstalk on 
high-speed clock lines. 


Durable 
Corrosion-resistant 
Finish 

Card guides in 

fifth generation 

of rigidity 
improvement. 


Deeper grooves 
for better card 
grip, less flexing. 


Alternating guide 
colors for easier 
card insertion. 


Before you put your Multibus 
system packaging through the 
same rigorous engineering as 
the rest of your system, let us 
tell you about what's already 
been done. 

When we designed and built 
our first Multibus card cage, the 


engineering was just beginning. 


It was back in ’76—genera- 
tions ago as computer eras are 
measured. Electronic Solutions 
was a Multibus systems house. 
And Multibus was just begin- 
ning, too. 

The card cage was the best 
around. So we put it into 
production. 

And we've never stopped im- 
proving it since. 

Today our Multi-Cage is the 
number one selling Multibus 


TMMultibus and iSBX are trademarks of Intel Corporation. 
Multi-Cage is a trademark of Electronics Solutions 


card cage. Because over the 
years it has been engineered 
and re-engineered to make your 
engineering job easier. 
High-performance back- 
planes feature extensive ground 
planes that minimize crosstalk 
and improve TTL performance. 
Busing on both sides gives the 
backplane a large current carry- 
ing capacity. 
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Aircraft-type Secure Fasteners 








Multi-Cages through an 
evolutionary process have been 
made more and more rigid. So 
cards stay put better under 
shock and vibration conditions. 
Special aircraft-type fasteners 
never loosen their grip. And the 
brushed anodized aluminum 


' finish has developed into one of 


the most corrosion resistant 
ever put into a card cage. 

And whatever you want ina 
Multibus card cage you can get 
in a Multi-Cage card cage. 












9255 Chesapeake Drive, San Diego, CA 92123 


AL Recognized. 


Lip stiffens the 
backplane board. 


Big backplane 
ground plane for 
less ambiguity 
in TTL logic. 


Fully Terminated 


Heavy current 
carrying capacity. 


Configurations for 
iSBX™ and 
wire wrap cards. 


Mount on any axis. 


pe 


Models with 3 to 26 slots. Con- 
figurations for iSBX and 
wirewrap Cards. Free standing 
or horizontal or vertical rack 
mounting. You name it, you can 
have it. 

Multi-Cage. We never 
stopped improving it. Because 
if the card cage isn’t engineered 
right, your system won't be 
either. Dial our toll-free number 
today and ask for complete 
information. 


Electronic 
Solutions 






ets vere 


(619) 292-0242 Telex II (TWX): 910-335-1169 





Cail Toll Free: (800) 854-7086 In Calif: (800) 772-7086 
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Designer’s Guide to: 
Linear control-system theory—Part 3 





Analyzers aid in 
the design of 


closed-loop systems 





You can use the various functions of a dynamic sig- 
nal analyzer to derive the open-loop frequency re- 
sponse of a system from measurements taken at vari- 
ous points in the system. This article, Part 3 of a 
3-part series, discusses how to use DSAs to develop 
and model a control system. Part 1 of the series 
presented an overview of classical linear control the- 
ory, and part 2 considered the role of DSAs in con- 
trol-system measurement. 


Steve Asbjornsen and Owen Brown, 
Hewlett-Packard Co 


By manipulating the classical graphical-analysis tools of 
linear control theory, a dynamic signal analyzer (DSA) 
can greatly assist you in designing and modeling stable 
closed-loop, negative-feedback control systems. You 
can use a DSA’s internal waveform-math functions to 
calculate the frequency response of a closed-loop con- 
trol system by measuring its open-loop frequency re- 
sponse (Refs 1 and 2). By analyzing a closed-loop 
system’s open-loop response, you can tell whether the 
system is stable or unstable, and you can design com- 
pensation networks to stabilize an inherently unstable 
system. 
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DSAs allow you to use three separate techniques for 
measuring the open-loop frequency response of a 
closed-loop system: the loop-open direct method, the 
loop-closed direct method, and the loop-closed calcu- 
lated method. In the loop-open direct method (Fig 1), 
which is defined by the expression BQGw)/EQw), you 
open the loop by removing the summing junction from 
the system. You then inject a stimulus signal at point 
E(jw) and measure the response at point BG). 

The ratio B(jw)/E(Gjw) provides the gain and phase 
characteristics of GH(jw), the open-loop frequency re- 
sponse. This technique lets you determine the stability 
of the loop before you close it. Before taking this 
measurement, however, you must take steps to avoid 
four problems: overdriving the system, changing load- 
ing conditions, system saturation, and loss of operation. 


Overdriving the system 

When you stimulate a high-gain system, you must be 
careful not to overdrive the system, that is, to exceed 
any part of the system’s maximum operating range (a 
situation that might arise, for example, when a sine- 
wave stimulus sweeps through a resonance). If you 
exceed this range, you could introduce nonlinearities 
into the measurement. Furthermore, if the stimulus 
contains high-energy components, you could damage 
the system. 


239 


Fortunately, you can often avoid overdrive by using a 
DSA’s monitoring functions. The monitoring functions 
provide source-level control that can vary the stimulus 
level to maintain a specified input level to either 
channel of the analyzer. 

You must pay attention to the system’s loading 
conditions. To obtain a measured frequency response 
that’s an accurate representation of GH(jw), you must 
make sure the open-loop system is loaded with the same 
impedances during testing that will exist when the loop 
is closed. 

You must also avoid system saturation, the condition 
in which the output at BGw) gets stuck at the maximum 
output level when you open the control loop. Such a 
condition is often caused by the reaction of extremely 
high loop gains to very small de offsets—or to integrat- 
ing components that naturally accumulate stray de 
levels—in the absence of the countering effects of 
negative feedback. When system saturation occurs, you 
must abandon the loop-open direct technique. 

Finally, you must avoid loss of operation (ie, system 
disruption to the point of failure), which can occur when 
you open the system’s control loop. For example, con- 
sider a disk drive’s read/write-head-positioning system 


and the magnetic interface between the head and a 
prerecorded track on the disk platter. If you open the 
loop, you won’t be able to maintain the interface so that 
it stays within normal operating conditions. If you stop 
the disk so that you can position the head over a track 
on the disk, the magnetic interface will disappear. If 
you rotate the disk, the slightest off-center condition 
will cause the head to skip across several tracks. Even 
the weakest stimulus signal will cause a similar effect. 
You simply can’t test such a system with the loop open. 

For a system that’s suitable for loop-open direct 
testing, you should preferably use the DSA’s FFT 
function with a nonperiodic stimulus signal. The FFT 
function works well because it yields good signal-to- 
noise performance and because, when you use a 
nonperiodic stimulus, the DSA allows you to average 
out distortion products. Further, the FFT function’s 
speed can greatly reduce the total measurement time. 
When you use a nonperiodic stimulus to reduce the 
effects of system noise, you must use power-spectrum 
averaging. 

The loop-closed direct method, which is defined by 
the transfer function Y(jw)/Z(jw), uses the connection 
shown in Fig 2. The technique is a common one for 





Fig 1—To take a loop-open direct measurement, you remove the summing junction from the closed-loop system. You then inject a stimulus 


signal at E(jw) and record the system’s response at B(jw). 
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If a systems feedback summing junction 1s 
inaccessible, you can take response measure- 
ments by adding a summing junction at 
another point in the control loop. 
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Fig 2—You can use the loop-closed direct measurement method only for systems that are stable in the closed-loop configuration. The 
technique is useful for negative-feedback systems that need periodic maintenance checks. 


fore, you can use random noise) to reject system noise 
and provide the best linear estimate of a system’s 
frequency response. 

You can use random noise because the stray noise in 
the system appears in only one channel. If you average 
the relationship between the monitored signals, there- 
fore, eventually the variation (caused by stray noise) in 
that relationship will drop to zero, as long as the stray 
noise is not phase-coherent with the stimulus. 

The loop-closed calculated technique doesn’t limit 
your selection of an analysis tool. You can use either 
SFA or FFT analysis with either time or spectrum 
averaging; for FFT analysis, you can thus use both 
periodic and nonperiodic stimuli. 

The loop-closed calculated method differs from the 
loop-closed direct method mainly in that, in the loop- 
closed calculated method, the ratio Y(jw)/SGw) does not 
directly provide the open-loop frequency response, 
GiG.2.HQGw). When you use the equation 


GiG2,H(jw) . 


*G@) = SOOT "6. GHGe) 


to solve for YGw)/SGw), and then declare the result to 
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be the quantity Tj), you obtain 


GiG.H(jo) 


Y(jw)/S(jw) = T+ GGHGe) 


= T(jo) - 
If you solve for G,G2.HQGw) from this measurement, you 
obtain 


| T(jo) 
GiG,H(jw) = REI TE ET 

Using graphical techniques to perform these calcula- 
tions would be impractical. DSAs’ waveform-math func- 
tions, however, perform these calculations automatical- 
ly. In fact, some of these instruments offer the 
TGjw)/[1—-TGw)] calculation as a_ single-keystroke 
operation. 

The primary disadvantage of the loop-closed calcu- 
lated technique is that, theoretically, it limits the 
maximum gain of the open-loop frequency response 
that you can calculate (from the YGw)/SQGw) measure- 
ment) to the dynamic range of one channel of the 
analyzer. When you measure a signal with a sampling 
instrument, the instrument’s dynamic range is directly 
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testing systems that can operate stably, though possi- 
bly at a reduced performance level, with the control 
loop closed. You can also use this technique to perform 
maintenance tests on established control systems, as 
well as to initiate testing of new systems. 

When you test a new system, you should reduce its 
loop gain to a level that’s low enough to ensure loop 
stability. If the tests verify the system design, you can 
increase the gain to standard operating levels and then 
retest the system. To perform the loop-closed direct 
test, you must monitor the signals that enter and exit 
any summing junction within the main signal path of 
the control loop. As long as you don’t need to test the 
control loop in the presence of actual operating signals 
at the reference input, you can use the negative- 
feedback summing junction. 

When you do need to test the control loop in the 
presence of actual operating signals at the reference 
input, or when the system’s feedback summing junction 
is inaccessible (for example, when the head-to-disk 
magnetic interface of a disk drive is the system’s 
feedback summing junction), you must add a summing 
junction at some other point in the control loop. Note 
the summing junction added between the two forward 
blocks, G; and Gp, in the closed-loop system in Fig 2. 
(See box, “Create summing junctions.”) 

In the loop-closed direct method, you inject a stimu- 
lus signal into the loop at point SGw) and monitor the 
signals at points Y(jw) and ZQw), the inputs and 
outputs of the summing junction. In this method, the 
signal at point Z(jw) is the reference signal. Assuming 
that all the energy in the loop derives from the stimulus 
signal S(jw), solving for the signals at YGw) and ZQw) 
in terms of S(jw) produces the expressions 


GiG,H(j w) 


YQGo) = SGOT GE GHGe) 


and 


Z(jo) = S(jo) eee 


which is a reasonable assumption to make after you’ve 
used averaging to reduce noise. If you take the ratio of 
Y(jw)/ZGw), you obtain the equation 


Y(jw)/Z(jw)= —GiG2HGa), 


which is the negative of the open-loop frequency re- 
sponse for the system. (The negation, the result of 
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The measurement technique you choose to 
derive the open-loop response of your closed- 
loop system depends on the system’s stability 
and nodal accessibility. 


including the negative feedback in the measurement, 
represents an additional 180° phase shift in the frequen- 
cy response.) Some test instruments provide you with 
either waveform-math capabilities or a calibration con- 

stant to remove the additional phase shift. | 

The loop-closed direct technique is a practical one for 
measuring the frequency response of any system that 
can operate, at least minimally, when the loop is closed. 
In such systems, the loop-closed direct method avoids 
the problems of changing loading conditions, system 
saturation, and loss of operation that you encounter 
when you use the loop-open direct method. 

Note, however, that when you use the loop-open 
direct method, you can’t use power-spectrum averaging 
(the standard form of averaging of a DSA’s FFT 
function) to reduce measurement noise. If you attempt 
to do so, you'll almost always get the wrong frequency- 
response measurement. Worse, increasing the number 
of power-spectrum averages will only reduce the vari- 
ance of the erroneous result, so the measurement will 
appear to converge to a valid one. 

You can’t use power-spectrum averaging because any 
signals within the system not directly related to the 
stimulus signal (including system noise and any signals 
applied to the reference input) would pass through the 
summing junction unaltered. The signals would, there- 
fore, appear in both channels and maintain constant 
gain and phase relationships (predictably 0 dB and 0°) 
from measurement to measurement, making it impossi- 
ble to average them out. And unless you were to 
compare your measurement with a known-good mea- 
surement, you probably wouldn’t notice the error. 

In any case, a DSA’s signal-processing function re- 
moves (from each channel) the nonstimulus-related 
signals in the loop before the DSA calculates the 
frequency response. The DSA can be operating either 
in its SFA (swept-frequency analysis) mode or its FFT 
mode (using time averaging and a periodic stimulus). If 
coherent distortion products exist in the nonstimulus- 
related signals, however, the SFA mode is generally 
the preferred one. 


Loop-closed calculated measurement 


The transfer function for the loop-closed calculated 
measurement technique (Fig 3) is YQGw)/SGw). This 
method resembles the loop-closed direct method except 
that here the DSA uses the applied stimulus, instead of 
the signal at Z(jw), as the reference signal. With the 
loop-closed calculated method, however, you can use an 
FFT’s power-spectrum averaging mode (and, there- 
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Create summing junctions 


To put an electronic summing 
junction into a control loop, you 
can use two basic approaches. 
You can either add new circuitry 
to the loop to realize the sum- 
ming junction (Fig A), or you 
can use an existing buffer ampli- 
fier (Fig B). In the first ap- 
proach, you can calculate the 
open-loop frequency response 
from the measured transfer 
functions Y(jw)/ZGw) and 
Y(Gw)/SGw): 





Yq) ca 
Z(jo) ce G,G.H(jo); 
Y(jw) iS GiG2aH(jo) Tie) 
Sey 17 6GHGe) 2°” 

Therefore, 
4 Fe). 
ee 


When youre using an existing 
amplifier (Fig B) to make a 
Y(jw)/SGw) measurement, you 
must account for both the gain 
of the amplifier and the fact that 
polarities between the YQGw) and 
SGw) legs of the summing junc- 
tion now match. The following 
equations account for these fac- 
tors: 


Y(j) : 

[ae G:G,H(jw); 

Y(ja) _ _ — GiGeH(jw) 

S(jo) ~ R, + GiG:HGe) 
R» 


GGHGe) = (ES) (FE). 


= T(jo); 


In all cases, the amplifiers 
used to implement the summing 
junction should have bandwidths 

- much greater than the band- 
width of the control system, and 
they should also have flat fre- 
quency responses within the 
bandwidth of the system. 
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Fig A—This circuit, a typical configuration for adding a summing junction to a 
control system, allows you to use the measurements of Y(jw)/Z(jw) and Y(jw)/S(jw) in 
conjunction with a DSA to calculate the system’s open-loop frequency response. 


EXISTING SYSTEM 


Fig B—You can take advantage of an existing amplifier in a control loop by simply 
connecting a resistor to the amplifier’s summing junction. Using this technique, you 
take Y(jw)/Z(jw) and Y(jw)/SGjo) measurements and use the DSA’s waveform-math 
function to calculate the system’s open-loop frequency response. 
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Loop-closed direct testing 1s practical for sys- 
tems that are stable in closed-loop connec- 
tion, and it avoids the problems of loop-open 
direct testing. 


related to the number of bits of the sampling A/D 
converter. 

In practice, several factors prevent you from reach- 
ing even the theoretical limit. For example, if the noise 
power in the system is much larger than the power of 
the signal of interest, you must adjust the input sensi- 
tivity of the A/D converter to handle the noise. This 
reduced sensitivity leaves fewer bits of the A/D con- 
verter available for resolving the signal of interest. 

Mismatch between the input channels of the analyzer 
can also severely limit the accuracy of the measure- 
ment. Unfortunately, the mentioned limitations will not 
create an obvious distortion of the calculated gain. They 
may simply produce an unexpected flat region of the 
open-loop gain in portions of the curve that have very 
high loop gains. . 


Design and modeling 


Although you develop different control systems dif- 
ferently, you can separate most development into two 
categories: analytical design and design using frequen- 
cy-response manipulation. Analytical design is useful 
for determining the performance of large, expensive 
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Fig 3—Loop-closed calculated measurement takes advantage of the FFT function’s power-spectrum averaging mode. This mode of 
measurement, when used with a random-noise stimulus, provides the best possible linear estimate of a closed-loop system’s frequency 


systems that must work the first time. In this method, 
you find the location of the specific poles and zeros of 
each system component and use frequency-response 
data and known properties of the system components to 
help identify those poles and zeros. Once you know the 
pole/zero locations, you can calculate the system’s per- 
formance from the models. 

Frequency-response manipulation is useful for im- 
proving the system’s performance. In this technique, 
you must either alter the components so that their 
pole/zero locations change or add compensation net- 
works to provide the poles and zeros necessary to 
generate the required performance. To use this pole/ 
zero-manipulation process, you must work with mathe- 
matical representations of the system and obtain accu- 
rate models of the system and its components. 

When you add compensation networks, however, you 
don’t need to know the exact location and cause of each 
pole and zero. Instead, you characterize the system 
completely by its open- and closed-loop frequency re- 
sponses. You add compensation networks whose fre- 
quency responses will constructively change the sys- 
tem’s overall frequency response. In effect, this 


CHANNEL 1 Sm CHANNEL 2m 
@— OVER RANGE—-® : 
@— HALF RANGE-——® 


42V pk MAXLA 





response. A DSA’s waveform-math capability helps you interpret the results you obtain with this measurement method. 
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approach lets you quickly calculate both the frequency 
response of a compensation network and the network’s 
effect on the system. 

The analytical-design and frequency-response-ma- 
nipulation techniques are similar; the first is simply 
more concerned with designing with accurate analytical 
models (typically because of the lack of actual hard- 
ware), and the second is more concerned with the 
measured response of a system. 

Typically, you can generate models in two different 
ways. First, if you have complete knowledge of a 
device’s physical characteristics—such as its mass, fric- 
tion levels, resistance, and other parameters—you can 
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Fig 4—A DSA’s curve fitter has an automatic weighting function, 
which allows the instrument to fit noisy data without producing 
inconsequential poles and zeros. The DSA displays the system’s 
estimated frequency response below the measured data (a). The 
edit-table key makes the DSA produce the table of poles and zeros (6) 
used in the estimate. 
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Fig 5—Based on the pole-zero data in a synthesis table, a DSA 
generates the compensation network’s frequency response (trace B). 
Using waveform math, the DSA multiplies this response by the 
system’s open-loop response (trace A); the results are the gain and 
phase plots for the compensated system. 
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In loop-closed calculated measurement, a 
DSA?’s FFT function provides a linear estt- 
mate of a system’s response. | 


derive a model with them by using Lagrange’s equa- 
tions and other equations. If you don’t know the de- 
vice’s physical characteristics, however, you can mea- 
sure its frequency response and estimate the poles and 
zeros required to produce that response. When you're 
developing a system, you'll often have to use both of 
these techniques. 

The most common technique for sisting the poles 
and zeros required to generate a particular frequency 
response is to examine a frequency response plotted on 
a Bode diagram (Ref 1) and determine the Q of 
resonances, the slope at which the system’s gain rolls 
off, and the amount of phase shift through the system in 
relation to the gain slope. Once you master the tech- 
nique, you can derive an estimate of the mathematical 
model for a simple system at a glance. 

Using these techniques to estimate the model of a 
complex system, however, is not easy. For systems 
with many dominant complex poles, the task of analyz- 
ing gain and phase relationships is tedious and cumber- 
some, and it may result in inaccuracy, because you can’t 
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Fig 6—This simple motor-speed controller has all the elements of a 
negative-feedback, closed-loop system. The system provides an exam- 
ple of how you can exploit a DSA’s frequency-response synthesis and 
waveform-math functions. : 
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Fig 7—To perform operational testing at reduced gain for the 
normally unstable speed-control system, you add a summing junc- 
tion at a point in the system before the preamplifier. This test uses the 
loop-closed calculated technique (Fig 3) to obtain a Y/S transfer 
function. 
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Fig 8—A sharp resonance at 90 Hz is evident in this open-loop 
frequency response obtained from Fig 7’s Y/S measurement. The 
resonance stems from an excessively long drive shaft between the 
motor and its load. 
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Fig 9—When you use the DSA’s Y-axis marker to show the 
system’s 0-dB level during normal operation, you can see that the 
resonance causes the system to become unstable when gain is 
adjusted to the desired level. For stability, the system’s gain must not 
exceed 0 dB when phase is more negative than —180°. 
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easily sort out the overlapping gain/phase relationships 
of the many poles and zeros. 

Historically, computer programs called curve fitters 
could automatically analyze a frequency response and 
produce a pole/zero model. These curve fitters, howev- 
er, could not distinguish between good data and bad, or 
noisy, data. If the data was bad, you either had to alter 
it to remove noise before transferring the data to the 
computer, or you had to wade through a great deal of 
inconsequential pole/zero data, which the curve fitter 
generated to fit the noisy portion of the curve. The 
computer programs were, therefore, of limited value to 
designers. 


Algorithms called weighting functions improved the 
usefulness of curve fitters by allowing the computer to 
analyze the quality of the data before attempting to fit 
it. Because of these weighting functions, modern curve 
fitters can successfully process the noisy frequency- 
response data associated with most control-system 
measurements, so they can quickly and accurately 
produce an estimate of a system’s pole/zero model. 

DSAs contain state-of-the-art curve fitters that are 
capable of using as many as 40 poles and 40 zeros to 
estimate the pole/zero model of a frequency response. 
In a DSA, you can call up the curve fitter with only two 
keystrokes. When the curve fit is done, the DSA 
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Fig 10—A lowpass filter counteracts the resonance arising from the motor’s long drive shaft. Without the filter, the 90-Hz resonance causes 


instability when the system operates at its normal gain setting. 
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Fig 11—The DSA’s frequency-response-synthesis function uses pole-zero data and waveform math to create the lowpass filter’s response 
curve, which is displayed above the speed-control system’s frequency response. 
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A DSA simplifies the task of determining 
the proper compensation network needed to 
stabilize closed-loop control systems. 


calculates a frequency response from the model and 
displays that frequency response below the measured 
frequency response for comparison (Fig 4a). Another 
keystroke displays the table of poles, zeros, and gain 
(Fig 4b) that the curve fit produces. 

After you estimate the model of a system or a 
compensation network, you must calculate the model’s 
frequency response. If you do this calculation manually, 
you should use Bode’s graphical techniques. If you use a 
DSA, however, you can obtain a higher degree of 
accuracy for both simple and complex systems. 

A DSA’s frequency-response-synthesis program per- 
forms the inverse function of an advanced dedicated 
curve fitter, allowing you to enter transfer functions 
that have as many as 40 poles and 40 zeros into the 
analyzer. The DSA then calculates and displays the 
frequency response. The programs also allow you to 
enter gain and delay parameters. 

The frequency-response-synthesis function lets you 
immediately assess the effect a cascade compensation 
network will have on your system. By displaying the 
measured frequency response of a system on one trace 
and the synthesized frequency response of a compensa- 
tion network on another, the DSA lets you make either 
a quick visual evaluation or a precise calculation of the 
combined frequency response of the two (Fig 5). (To 
make a precise calculation of the responses, you multi- 
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Fig 12—To obtain these curves, which are products of the responses 
of the system and the lowpass filter, you use the DSA’s waveform- 
math function to perform the multiplication. The curves indicate 
that the use of the filter stabilizes the speed-control system. 
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ply the two frequency responses using the DSA’s 
waveform-math function). 

Because. curve fitters generate only linear models, 
the result of the curve fit will be a linear approximation 
of the device’s operation. Should a nonlinearity (other 
than random noise) produce a large number of poles and 
zeros, you can reduce the order of the model by simply 
transferring the curve-fit data to the DSA’s frequency- 
response-synthesis function and selectively subtracting 
or adding poles and zeros to obtain the best model (with 
the fewest poles and zeros). 

You can then quickly assess the effects of your 
modifications by synthesizing the frequency response of 
the new model and comparing it with the measured 
response. The initial estimate provided by the curve 
fitter and the modifications handled by the frequency- 
response-synthesis function greatly reduce the time 
required to produce an adequate linear representation. 


A case study 


The system in Fig 6 provides an example of how you 
can use frequency-response synthesis and waveform 
math to develop a relatively simple motor-speed con- 
troller. We constructed a prototype of the system and 
found, upon power-up, that the motor’s speed was 
unstable. 

Reducing the gain of the preamplifier by 8 dB stabi- 
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Fig 13—To check the design of the lowpass filter, you can compare 
the filter’s measured (upper trace) and theoretical (lower trace) 


frequency responses. 
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Fig 14—The frequency response of the compensated speed-control 
system shows that the lowpass-filter compensation network com- 
pletely stabilizes the system. The DSA gives direct readouts of gain 
margin and phase margin. 


lized the system, but degraded its performance below 
acceptable levels. While the system was at the reduced- 
gain level, we measured the open-loop frequency re- 
sponse by adding a summing junction to the system just 
before the preamplifier (Fig 7) and by using the loop- 
closed calculated (Y/S) measurement technique. Fig 8 
shows the open-loop frequency response calculated 
from the Y/S measurement. 

The measurement revealed a sharp resonance at 
approximately 90 Hz. When we placed the Y-axis 
marker at —8 dB to indicate the unity-gain (0-dB) 
location during normal system operation (Fig 9), we 
saw that the resonance did indeed cause the system to 
become unstable when gain was adjusted to the desired 
level. 

The source of the resonance was a relatively long 
drive shaft attached between the motor and the antici- 
pated system load. Redesigning the system would be 
too expensive, so we decided not to alter the drive 
shaft, but to find an electronic solution. 

Because the problem was occurring at a relatively 
high frequency, we added compensation to the system 
in the form of a lowpass filter (Fig 10). Using the DSA’s 
frequency-response-synthesis function, we entered the 
pole locations for a simple lowpass filter into the analyz- 
er and synthesized and displayed the frequency re- 
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The curve-fitter function in a DSA auto- 
matically analyzes a system’s frequency re- 
sponse and produces a pole/zero plot. 


FREQUENCY RESPONSE 


~~ EET TTT 
HU SS 
LL 
HT 


Hz MEASURED OPEN-LOOP 200.5 
WITH FILTER 


FREQUENCY RESPONSE 


Ce ee 
Ae Se 
TPN 


CALCULATED OPEN-LOOP 200.5 
WITH FILTER 





Fig 15—A final check on the speed-control system shows that the 
system’s measured frequency response (upper trace) closely matches 
the response predicted (lower trace) by the DSA’s frequency-response 
synthesis and waveform-math function. 


sponse above the system’s measured frequency re- 
sponse (Fig 11). 

By using its waveform-math function to multiply the 
two frequency responses, the DSA predicted the effect 
of adding the lowpass filter to the system’s loop. Fig 12 
shows the gain and phase of the modified system. The 
predicted response of the modified system indicated 
that the lowpass filter would be a good solution to the 
resonance problem, so we constructed a prototype of 
the filter. 

To ensure that the design was correct, we measured 
and compared the frequency response of the filter 
prototype to its synthesized frequency response (Fig 
13). Once we had confirmed its design, we added the 
filter to the system and increased the preamplifier’s 
gain by 8 dB to its previous level. The system remained 
stable, but we measured the open-loop frequency re- 
sponse again to make sure that the gain and phase 
margins were sufficient to maintain stability. 

The measurement indicated that the resonance had 
indeed been attenuated far below any level of concern 
and, using the analyzer’s markers, we quickly recorded 
the gain margin, phase margin, and open-loop band- 
width (Fig 14). To evaluate the integrity of the design 
approach, we compared the measured open-loop fre- 
quency response of the modified system with the pre- 
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Now scan and record tem — 
from freezing to scorching. 


The new Fluke 52 goes to great 
extremes to outperform any other 
handheld thermometer. 

With extra features, like our exclusive 
SCAN mode. Touch the button, and your Fluke 
52 sequentially scans the readouts of two 
temperature inputs, and their difference. 

Hit the RECORD button, walk away, and 
record the minimum and maximum from any 
one of these three channels for up to 1,200 
hours. For troubleshooting intermittent 
problems, overnight monitoring, inlet/outlet 
servicing, and comparing trend information, 
it can’t be beat. 

If you don’t need the scanning and record- 
ing features, you may prefer the single-point 
Fluke 51. Like the 52, it's easy to use, offers 
unsurpassed accuracy with resolution to 1/10th 
: of a degree, and can use any K or J type 

GNTOFE 7 thermocouple probe to fit your application. 

Even the warranty goes to great extremes: 
three years on parts and service — the longest 
in the industry. And prices start as low as $119. 

But you don't have to go to extremes to 
get one. 

Just contact your local supplier now for 
immediate delivery. 

Or for more information, call toll-free 
1-800-227-3800, Ext. 229. From outside the 
U.S. call 1-402-496-1350, Ext. 229. 


FROM THE WORLD LEADER IN 
HANDHELD TEST INSTRUMENTS. 





Fluke 51 Single Input Fluke 52 Dual Input 
Measurement range: 2 type. —200°C to +1370°C (—328°F to +2498°F) 

e: —200°C to + 760°C (—328°F to +1400° 
Accuracy: K-type is oe of reading +0.7°C or 1.3°F) 


J-type is +(0.1% of reading +0.8°C or 1. 4°F) 


°C or °F Selectable 

Hold Mode EHO AEA NTR tO 
Scan, Differential, and Min/Max Recording Modes (52 only) 

Standard mini-connector input 

1200 hour 9V battery life 

3-year warran 

General-purpose K-type bead probe included (two with 52). 














IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 
EUROPEAN HEADQUARTERS: Fluke (Holland) B.V., P.O. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 
© Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-50 
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The only complete line of Mil Qualified 
Fault Indicators. 


¢ Magnetic latching type indicators require 
only pulse power for fault identification. 

¢ When fault occurs, signal ball, flag or drum 
positively held in magnetic locked position 
without further application of power. 

¢ Family of five indicators are manually or 
electrically resettable, panel mounted or 
designed for PC mount. 

¢ All indicators available in several types, 
most at more than one voltage level. 


Call or write today for complete information 
and free QPL wall chart. 


Minelco Inc. Talley Industries 

135 South Main Street, MINELCO Talley 
Thomaston, Conn. 06787-0459 A Pu 
Phone 203-283-8261 INC. 

TWX 710-475- Lavinia 


Industries 


__CIRCLE NO 172 172 





High Steiner VME as Interfal 


» 1/2 inch 9-Track Tape 
¢- SCSI Mass Storage 
¢ Serial Communications 


¢ More Function In One Slot at a lower Price. 





9-Track Tape Serial Communications 





dicted response (Fig 15). 

As this example demonstrates, the DSA’s design 
tools let you compare predicted and measured re- 
sponses almost effortlessly, without using data trans- 
fers or plotted data. The DSA’s advanced measurement 
and analysis tools provide a key link between test, 
analysis, model, and design. EDN 
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Fast 1 MegaByte transfer rate. 


Compatable with industry stan- 
dard Interface. Will support all 


drives up to G25Obpi at 120 ips. 


Continuous read or write. AMD 
9516 DMA Controller. 


SCSI Host Adapter 

High Speed DMA SCSI Inter- 
face. NCR-5380 Interface 
Device. Supports Interrupts, 
Arbitration, Disconnect/Recon- 
nect. > S00 KBytes/Second 
throughput. 


Two RS-423 Sync/Async Serial 
Ports utilizing a 28530 Serial 
Controller. SDLC, HDLC, BiSync, 
NRZ, NRZI, and FM encoding 
available. Full clock and modem 
control. Full Interrupt support. 


Software Support 

Drivers are available for many 
popular Operating Systems. Unix 
drivers available upon request. 


For more information on this or other VME Bus products, contact: 


Wes: 2430 N. Huachuca Dr. 


CIRCLE NO 173 


Tucson AZ 85745 or Call (602) 792-0969 
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Now 68000 computers 
cost less, do more. 


SBE Multibus computers bring out all the 
power of the 68000 in a highly adaptable form. 


The M68CPU above runs at 10 MHz, accessing 
512 KB to 8 MB RAM on companion boards. 
This CPU sets a new standard for multi-user, real- 
time applications. High speed with multi-megabyte 
memory is now possible because SBE’ unique mem- 
ory management unit eliminates all wait states. 

It contains 32 independent maps for task sizes from 
4 KB to 8 MB, permitting rapid real-time task 
switching. 


Our 
M68K10 
runs at 
1OMHz, access- 
ing 128 KB to 
1 MB RAM on the 
same board. This CPU 
is an amazingly powerful 
single-board computer for 
communications, process 
control, data analysis, ATE, and other systems 













M68K10 
computer 


Multibus, iSBX and Multimodule are trademarks of Intel Corp. 


applications. Contains up to 1 MB of dual-ported 
RAM accessible with no wait states. Has a 16-bit 
counter/timer and a 24-bit parallel port right 

on board. 


Both fit in almost anywhere. Both are Multibus/ 
IEEE 796 compatible. With two iSBX Multimodule 
connectors. Fwo multiprotocol serial I/O ports. 
And options like a 68010 in place of the 68000. 


M6S8K10 boards available from stock in batches 
of 100 for $700. M68CPU’s in batches of 100 for 
$850. We can offer these super competitive prices 
because we manufacture in-house, in volume. 

And we offer on-going software support hard to 

find elsewhere. All from SBE, Inc., 2400 Bisso Lane, 
Concord, California 94520. TWX 910-366-2116. 
(Answer back: SBE CNCD) 

Phone free 800-221-6458 for literature 

mailed today. In California call 415) 680-7722. 





2 INC. 


Microcomputer boards and systems. 


See us at the Electro-Mini Micro Show, Booth #2521 
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Samtec has the 
solution to your 


toughest board-to-board 
or on-board 


interconnect problems. 














‘Samitec really 
is a different 


breed of cat!” 


am Shine, Proprietor 











DIP Sockets, Adaptor Pl gs 







_ Where else 
would you find © 


y epartment 
with the same 





0 Progress Blvd., New Albany, IN 47150 U.S.A. 
12) 944-6733 - TWX 810-540-4095 - TELEX 333-918 
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Too many components from too many 
vendors can breed mass confusion. 
_ With 3M’s broader line, you’re covered. 


lf you’re spending more time cross- 
checking spec sheets than doing your 
real job, you're wasting precious 
design time. 
So 3M is adding our new Modular 


df 


Connector System—MCS—just 
for you. The new MCS family 
broadens our range of PWB con- 
nectors and cables, and lets you 

specify 3M reliability for more applica- 
tions than ever before. MCS nylon and 
polyester components feature a variety 
of contact materials, for both 156” and 
100” applications. 

Now you can specify our new MCS 
components for an entire array of 156" 
connector applications: MCS board- 
mount and wiremount sockets that feature 
our patented L/H contacts; headers in 
straight and right-angle solder tail designs, 
mass terminating card-edge connectors, 
plus a full complement of mating ribbon 
cables. Your 100” connector applications 
are covered, too. In addition to offering 
all the 156” connector styles in 100” 
sizes, you Can also get one 
and two row pin strip head- 

ers in straight and right- 
angle designs; stackable 
/ wiremount PCB connectors 
' that save valuable board 
space; a selection of ca- 
bles with 100” spac- 
ing; shunts that change 
PCB circuits without DIP 


















switches; and flex circuit connectors in 
straight or right-angle designs, to help 
you make connection to flat-conductor 
flat cable. 

3M even makes sure you get exactly 
the connector you need by letting you 
specify variations such as connector 
body material, plating thickness, pin 
density, etc. for our MCS components. 
So you virtually eliminate the risk of order- 
ing components with the wrong Specs. 

Our new, broader line of MCS compo- 
nents is backed by The 3M Risk Reduc- 
tion Plan. It helps cut scheduling and 
design risks by getting you the con- 
nectors and reliable specs you need, 
when you need them. It helps you get 
quick answers to your questions from 
a 3M sales representative, or the Tech- 


nical Service Engineer who answers 
our toll-free product information 
And, best of all, it's sup- 
ported by our nationwide 
For the specifics on 
our new, broader ] 
nectors, call your 3M bs 
Distributor. Or write 8 © 
Division/3M, P.O. 2 
Austin, TX . 
78769-2963. 










hotline (1-800-328-7732). 
network of 3M distributors. 
line of quality 3M con- 
Electronic Products | 

Box 2963, 


3M hears you... 
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How we tailor VMEbus 
solutions to your 
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now enhancing VMEbus versatility with the Intelligent 1/O Channel 
IOC). The Il1IOC provides you with lower cost interface modules aye) 
cally used in industrial applications. It can also be furnished with 
own CPU which can execute tasks locally, offloading the VMEbu 
master CPU. The IIOC can also be used stand alone. With or 













CPU, the IIOC is accessed transparently (as a 64 Kbyte memo igigi Me 
mapped space), eliminating the need for ‘es multiprocesso HBr Peas 
operating systems. Furthermore, there is Mp,limitation in the n Gg ae 
of IIOC’s on the VMEbus other than for ph ysical space. Pe ic, Vee 
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Intelligent Mass 
Storage Controller 
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ions. In addition, single height modules are more reliable 
nvironments because of greater resistance to Vile) ¢=\016) am ce) 


Ick. 
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designed to solve your to 
application problems. _ | 
Linear Technology is at the 
forefront of sophisticated bipolar 
fabrication technology as well: 
Super Beta, JFET, low noise, high 
speed, thin film, and sub-surface 
zener processes are everyday occur- 
rences in our modern fabrication 
facility. And we also produce an 
advanced silicon-gate CMOS 
process, called LT[CMOS* specif- 
ically tailored to satisfy the special 
needs of linear IC functions. 

All Linear’s products are 
designed to meet stringent military 





I want to make sure I’ve got the future 





Name 














Title 

Company 

Address 

City State 
Zip Phone 


Linear Technology Corporation 
1630 McCarthy Blvd., Milpitas, CA 95035 
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YY LINEAR 


TECHNOLOGY 


TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 
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covered. Please send me your new catalog. 


A check (or money order) for $6.00 is enclosed. 



























ICs to leading ae e 
autos, computers, instruments, 
industrial controls and telecom- 
munications, to name a few. 

Our unique lineup of Linear 
circuit designs is the work of our 
famed team of experts, each a 
major contributor to the world of 
analog design and technology. 

So, for products designed to meet 
the challenges of the future, count 
on Linear Technology’s leading- 
edge IC designs to deliver the most 
cost-effective solution to your 
linear system requirements. 

For all the specifics about 
Linear Technology’s products, 
send for our new product catalog 
today. Or, for additional informa- 
tion, contact us at: LINEAR 
TECHNOLOGY CORPORATION, 
1630 McCarthy Blvd., Milpitas, 

CA 95035. (408) 942-0810. 
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EDITED BY TARLTON FLEMING 


IF chip forms audio decibel-level detector 





Robert J Zavrel 
Signetics Inc, Sunnyvale, CA 


The NE604 is a low-power IF chip that includes a 
logarithmic signal-strength output. Fig 1’s circuit 
draws less than 5 mA from a 6V supply and offers a 
signal sensitivity of 10.5 pV. Although the chip is 
intended for cellular-radio and other RF applications, 
the log output provides an 80-dB range of response and 
+1.5-dB accuracy in the 100-Hz to 10-kHz audio range 
(Fig 2). 

You capacitively couple the audio signal to pin 16. 
The log circuit generates approximately 10 wA per 20 
dB of input signal at pin 5; you convert this current to 
voltage by connecting 100 kQ (R2) from pin 5 to ground. 
You can then measure this voltage directly with a 


voltmeter, or buffer and filter the voltage as shown - 


using op amps ICs, and ICz,. A standard 0 to 5V meter 
with a linear decibel scale serves to display 80 dB of 
signal level. To measure higher audio levels, add a 
resistive attenuator at the chip’s audio input. 

R, and C, form a lowpass filter. Specifying 2 kQ for 
R; provides maximum linearity; you should adjust C; to 
change the filter’s cutoff frequency. A higher value for 
C, lowers the circuit’s output to about 0.6V when no 
audio signal is present (Fig 2). Lowering C, increases 
the frequency response, but raises the circuit’s output 


AUDIO INPUT 


+ 
: 33 pF 





VANES32 





a 
— 
_- 
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= 
= 
1@) 


AUDIO INPUT LEVEL (dB) 


Fig 2—The dotted line indicates the response of Fig 1’s circuit for 
the 100-Hz to 10-kHz audio range; the solid line indicates an ideal 
response. Full scale (0 dB) equals 300 mV p-p. 


when no audio signal is present. The filter R;/C3 pro- 
vides a tradeoff between meter damping and ripple 
attenuation. If both a quick response and low ripple are 
required, you must substitute a more complex, active 
lowpass filter. EDN 
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METER 
OUTPUT 


Fig 1—You can measure audio signal levels to =1.5-dB accuracy usi ng a dual op amp and an FM IF chip (normally used for cellular-radio 
and other RF applications). Sensitivity is 10.5 pV; power consumption is 30 mW. 
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Adjustable Schmitt trigger uses one IC 





Gregg A Butler 
Analog Devices, Wilmington, MA 


You can use a balanced modulator/demodulator circuit, 
IC, (Fig 1), to build a precision Schmitt trigger with 
independently adjustable offset and hysteresis. You 


determine these parameters by providing the voltages 


Vy and Vp: 


hysteresis= Vy=V71—Vr 
offset= Vr=Vri+Vr. 


(Vy must be equal to or greater than 0 to maintain 
positive feedback on the comparator during transitions; 
Vr can be either polarity.) Fig 2 illustrates the system’s 
transfer function. 

In Fig 1, the IC includes two amplifier channels plus 
a comparator that selects between the two. The exter- 
nal connections and internal application resistors con- 
figure the channel A amplifier as a voltage follower and 
the channel B amplifier as a unity-gain inverter. Exter- 
nal connections apply Vy to channel B (via pins 16 and 
15) as well as to channel A. 

Thus, the comparator determines the polarity of Vo. 
Vo in turn, affects the comparator’s noninverting input 
voltage Vr, which equals the average of Vo and Vr. Two 
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K—— Vn ——>]| 
———  V 


—<—_ OUTPUT TRUE (HIGH) 


~<—— OUTPUT FALSE (LOW) 





Fig 2—The system’s transfer function shows the relation of the 
output and Vyy. 


distinct trigger levels are created as Vo switches its 
polarity: 


Vn= Vp/2+ Vy/2 
Vir= VR/2—Vqz/2. 


You apply Vjy to the comparator’s other input (pin 9), 
and obtain an open-collector output at pin 7. When low, 
the output remains low until Vin exceeds V7. When 
high, the output remains high until Viy drops below 
Vie. EDN 
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Fig 1—A balanced modulator/demodulator IC provides a Schmitt-trigger output. You set the hysteresis by adjusting Vu, and you set the offset 


by adjusting Ve. 





262 


EDN May 1, 1986 














YE Gain system reliability and improved 

performance using Mini-Circuits’ low-cost, 
DC to 1500 MHz attenuators. Minimize interaction between 
subsystems (for example, mixer and amplifier) and eliminate 
spurious signals and oscillation by proper input/output matching. 
And only $1.95 (AT-Series, 1000 qty.) 


Choose from over a dozen models (1 to 40 dB) in the compact 

AT-Series (0.8 X 0.21 X 0.2 in.) or tiny MAT-Series (0.5 X 0.21 X 0.25 in.) 
housed in a rugged, hermetically-sealed metal case meeting MIL-STD-202. 
VSWR is less than 1.2:1 (typ.), frequency response is flat + 0.3 dB (typ.), 
and nominal attenuation is within +0.3 dB (typ.). Exceptional 
repeatability is achieved by laser trimming internal resistors. 


No waiting, immediate delivery. One-year guarantee. 
Call or write for 64-page catalog or see our catalog in 
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AT MAT Attenuation 
Series Series (dB) 
AT-1 MAT-1 1 
AT-2 MAT-2 2 
AI-3 @ MAT-3 3 
AT-4 MAT-4 4 
AT-5 MAT-5 5 
AT-6 @ MAT-6 6 
AT-7 MAT-7 M4 
AT-8 MAT-8 8 
AT-9 MAT-9 9 
AT-10 MAT-10 10 
AT-12 MAT-12 12 
AT-15 MAT-15 15 
AT-20@ MAT-20 20 
AT-30 * * MAT-30 ** 30 
AT-40*., MAT-40 * 40 
AT Series $3.95(10-49) NOW S2.95 
MAT Series $4.95 (10-49) NOW $3.95 





Frequency Range DC-1500 MHz 
power (max.) MAT=0.5W, AT=1W 
* Frequency Range DC-500 MHz 


* * Frequency Range DC-1000 MHz 
@ 75 Ohms available, add —75 to model No. 


DESIGNERS KIT AVAILABLE: 


KAT-1... 


KMAT-1. 


Cd 


World's 


4 of each AT (3,6,10,20 dB), 

only $39.95 

.. 2 of each MAT (3,6,9,10,12,15,20 dB), 
only $39.95 


finding new ways... 
setting higher standards 


ed is es Pd 
Mini-Circuits 
A Division of Scientific Components Corporation 
largest manufacturer of Double Balanced Mixers 


‘ 2 P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
the Gold Book, EBG, EEM or Microwave Directory. Domestic and International Telex 125460 International Telex 620156 
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Circuit gates data channels 


Al Rizzotti 
Ward Leonard Electric Co Inc, 
Mount Vernon, NY 


The gating circuit in Fig 1 connects one of three data 
channels to a decoder on a first-come, first-served 
basis. Even though each channel is quiet most of the 
time, data arrives at random intervals, and sometimes 
two or more channels are active at once. Thus, to 
preserve the data’s integrity, you can’t simply connect 
the channels via an OR gate. 

IC,4, ICig, and IC2, are monostable multivibrators 
(one-shots) that retrigger on a rising edge at their A 
inputs. Each trigger produces a single pulse of duration 
Tp, set by the components R and C. When no channel 
data is present, the IC; gates enable each channel input 


CHANNEL 1 
DATA IN 


CHANNEL 2 
DATA IN 


CHANNEL 3 


DATA IN U 





(IC,). For example, the first leading edge appearing at 
the input to [Cy triggers IC2,, whose output pulse 
causes the NOR gates IC34 and IC3, to disable the other 
two channels while data on channel 3 passes through.to 
the output. 

Data on any channel consists of a series of Tp-sec 
bursts. Each burst retriggers its corresponding one- 
shot, thus ensuring continued access to the decoder for 
that channel for as long as the transmission lasts (T, 
sec). Then, all channels are activated and can await the 
next transmission. You may expand the circuit to 
include more channels. EDN 
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0 OUTPUT 
Ds 


(TO DECODER) 


Fig 1—This gating circuit routes one of three data channels to the decoder while locking out the other two. Priority is on a first-come, 


first-served basis. 
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INFINITELY FASTER 


WAVEFORM RECORDING 








“THE INVA NC 


Pre -'0)' 6880 » 1.3 GIGASAMPLES/SEC! 
-8-BIT RESOLUTION = 250 MHz BANDWIDTH 
: TRUE, SOLID-STATE A/D CONVERSION 


| | LeCroy’s new 6880 is the first, and the only, all-solid- 
tate digitizer that accurately captures complex, single-shot phenomena 
Vidalia W 4010 Vm Pan eyctareh aie ldam-tar-mclcelalalialeMmincre gigasamples/sec! What's 

nore, the 6880 achieves this spectacular speed with true precision solid- 
‘tate A/D conversion, yielding a resolution of 8 bits with exceptional 
jynamic performance. 





STORE MORE Your signals are digitized to a deep 10,000 sample point 
nemory elcen fe lave w-Ulolatepccrere)cellatemidlare(en Melami-t1ec1(¢lal-Uce-UleR-\/-161 ed © 
o 100% pretrigger and 1.5 msec post-trigger delay assures a flexible 
TaateM alae len miolmerslolaUlalaremmi-\i ilalemm-laremerelan]ey-lalareRerelan) o(-y @uc-\A-1(e]ana nels 
andom transients. lia i 

: ND ANALYZE MORE_ Display and analyze captured waveforms ’ 6880 0 ewe | 
na a video monitor orwith LeCroy’s WAVEFORM-CATALYST Digital Storage 
scilloscope Software and an IBM-PC. And of course the Model 6880 Is 
ully programmable over GPIB (IEEE-488) and RS-232-C olce)vareliare 
riendly remote control and high speed data transfer. 
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C For more information simply circle the reader service card or call (914) 578-6038 
ie roy 700 SOUTH MAIN STREET, SPRING VALLEY, NY 10977 TWX: 710-577-2832 
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Reduce noise 1n a serial bit stream 


Stephen Strom 
National Semiconductor, Mesa, AZ 


As an FSK receiver’s input signal shifts between two 
frequencies, the receiver’s output switches between 
two logic levels, producing a serial stream of pulses. 
The pulse stream normally goes to a UART or similar 
device, which samples the data once in the middle of 
each bit interval; however, a noisy input signal can 
create spurious output pulses that appear as invalid 
data to the UART. You can detect faulty data using 
parity or CRC (cyclic redundancy checking) techniques, 
but the system must then retransmit the data packet, 
slowing the throughput. To preserve a high throughput 
rate, remove data errors before they reach the UART. 

By taking 15 samples during a bit interval, a circuit 
(Fig 1) can determine the probable value of that bit by 
a majority vote. A sampling clock shifts each set of 15 
samples into a pair of serial-in, parallel-out shift regis- 


vHce8e  —-“SHC04 


BAUD RATE x20 (SAMPLING CLOCk) 


ters (IC; and IC,). Counter IC; then sums the number of 
1 bits. If eight or more of the 15 samples are high, for 
example, the output will be high. To ensure that all 15 
samples are taken within a bit interval, the sampling- 
clock frequency should be somewhat higher than 15 
times the data’s baud rate. Further, the sampling-clock 
frequency should be an exact multiple of the baud rate 
to avoid altering pulse widths in the bit stream. 

The circuit includes additional logic to control the 
time of transitions at the data-output terminal. (The 
output remains low until nine of 15 samples are counted 
high, then remains high until nine of 15 are counted 
low.) The processor’s reset signal drives the Enable 
terminal; or, for half-duplex communications, the trans- 
ceiver’s transmit-enable output can drive the Enable. 

EDN 
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Fig 1—Two shift registers sample each bit interval 15 times to decide whether the bit should be considered 1 or 0. Majority rules—e, eight or 


more 1s set the data output high. 


Program a sine-wave oscillator’s frequency 


Shvalbe Gershon 
Holon, Israel 


Fig 1 depicts a sine-wave oscillator that produces a 
constant-amplitude, programmable-frequency audio 
signal. You derive the basic timing frequency from a pP 
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and a programmable-interval timer chip. 

The 8748 microcomputer divides its 6-MHz crystal- 
clock frequency by 3 and provides the resulting 2-MHz 
signal at pin 1 when the CPU executes an ENTO CLK 
instruction. Pin 1 feeds the signal through a 
noninverting buffer (IC;) to the CLKo input of the 8253 
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We're Known for Our Standards. 


But We're Also 
Accustomed to Customs. 
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Specialists in Customs : 

Custom D.C. power supplies have virtually become AT TURE HOTLINE Today! 
“standards” at POWER-ONE. Over the years we have If you know the type of power supply 
provided the most cost-effective solutions to thousands you need, call the appropriate number 
of special requirements, with on-time delivery and below for our new Catalogs. If you need 
dependable POWER-ONE service. technical assistance, just ask. You'll get it. 

LINEAR PRODUCTS 
Over I-1/2 Million Custom Units Produced (800) 235-5943, Ext. 113 


Our basic philosophy in responding to special needs From CALIFORNIA: (600) 421-3439, Ext. 3 


is simple... offer the lowest possible cost and lead time Choy, cae ee oe 


while guaranteeing POWER-ONE quality in every unit From CALIFORNIA: (800) 523-2534, Ext. 233 
we build. That's why customers worldwide have turned , 
to POWER-ONE for answers to unique design problems. Innovators in Power Supply Technology 


—— Power-one 
Ea 
The Right Choice for Your Product 
There is never a danger of “second-best” at POWER- 
ONE. Since our world-approved line of standards 0.6. Power SUPPLIES 
includes both linears and switchers, we not only know the POWER-ONE LINEAR PRODUCTS 


: -8583 ° 87-874 
technology that best suits your special needs, but we have CS ae Gaimoes eid acl 


the capabilities to provide it! 833 Flynn Road * Camarillo, CA 93010-8702 * (805) 482-0757 
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See Us at ELECTRO Booth #2351 — 2353 CIRCLE NO 233 
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programmable-interval timer (PIT). The PIT includes 
three fully independent, 16-bit counters, but in this 
case it only uses one. By programming the 0 counter’s 
initial state and count, you can obtain a desired frequen- 
cy (F ctx) at the Q. output (pin 10). 

The CMOS divider IC; divides Fc.x by 100 and feeds 
the result to the input of a fourth-order Butterworth 
lowpass filter (ICs), which extracts the fundamental 
sine-wave frequency. (Filter gain is about %; you may 

‘need an output amplifier, as shown within the dotted 
lines.) The filter realizes a fourth-order response by 
cascading two second-order functions: The A side has a 


gain of 0.3 and a Q of 0.504, and the B side has a gain of ~ 
1 and a Q of 1.306. 

Because the programmed frequency Fcix also serves 
as the switched-capacitor filter’s clock input, the filter’s 
output and cutoff frequencies maintain a fixed relation- 
ship. Thus, the output remains at a constant amplitude 
for any frequency you program over a 5-decade range. 

: EDN 
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Fig 1—This microcomputer-controlled system produces a constant-amplitude, programmable-frequency audio output. Frequency range 


spans five decades to 20 kHz. 
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What makes Data Display the industry leader in LED products? 
High performer Yee! fee oo eg lege Aight ipalng 


Competitive pricing? Certainly! Give us a call today and ask for our free catalog. You may 
even come up with some reasons we haven't thought of yet! 


Design integrity? Absolutely! Call toll free (800) 421-6815. Within California call (213) 

Engineering expertise? Of course! 9:0445, co .20 0 wre Bala Daley Poss 
Conceptual creativity? That's right! 

Applications support? Positively! Oot Coral Eiveke. El Segundo, CA 90048 

Lifetime guarantee? Right on! oo ee 





International Reps— Argentina YEL S.R.O., PH: 46 2211, TLX: 390 18605, YELAR ¢ Australia Ampec, PH: 02 7122466, TLX: 790 27136 AMPEC e¢ Belgium/Holland Klaasing Elc. 
PH: 01620 51400, TLX: 844 54598 KLBDNL e Denmark Radio Parts, PH: 01 34 34 11, TLX: 855 19613 RPARTDK Israel R.C.M. Computers, PH: 03 485192, TLX 922 341390 @ Italy 
Microdata, PH: 0187 988182 © South Africa Liberty Elec., PH: 52 7637/8/9, TLX: 960 86732SA ¢ Spain Betatron, PH: 6932421, TLX: 23911 PCOE ¢ United Kingdom Mar! Int'l, 
PH: 0229 52430, TLX: 851 65100 MARLG e West Germany/Austria Kuhn, PH: 06235 5662, TLX: 841 464766 KUHND e 
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NMOS SRAM‘s in plastic, ceramic and chip Have the world leader on your side. 


solr ia ae, Call STANTEL at: | ] oe 


800-624 6491 


STANTEL COMPONENTS INC 
636 Remington Road 


Schaumburg Illinois 60195 THE \/ \/ ORLD ; ‘ADE 
Call 800-624 6491 


Twx 910291 1280 STANTEL COMPONENTS INC 
Fax 312 490 9707 A subsidiary of STC PLC - a British public company operating world 
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125 MHz BW; 100 MS/s ADCs; 5 GS/s Interleaved Sampling; 128 k Waveform Memory; 


+ 1% Accuracy; Summation and Continuous Averaging; Arithmetic Processing; Fully Programmable. 


SIGNAL AVERAGING. No other digital oscilloscope offers summation aver- 
aging up to 100,000 points/sec with offset dithering to increase the effective 
resolution by several bits; or features continuous averaging with sever- 

al weighting factors for quick and convenient noise reduction on your mea- 
surement signal. 


EVENT PROCESSING. Single events — often corrupted by noise, ringing 
spikes or glitches — can easily be cleaned and smoothed by 3, 5, 7 or 9 
point digital filters. And, making use of the unequaled depth of its memo- 
ries, a unique mean value processing method is included, producing clean, 
high resolution and noise-free records of noisy transients fast! Do you have 
a time or amplitude drift problem? The 9400 keeps track precisely and 
records in its unique «EXTREMA» Mode all extreme positive and negative 
values including glitches and spikes as short as 10 ns. 


ARITHMETIC PROCESSING. The 9400’s signal processing software does 
more than any other oscilloscope in its price range. Waveform operations 
such as multiplying and dividing, adding and subtracting, integrating and dif- 
ferentiating, as well as squaring, are easily performed — by simple front 
ex-lal=1 8 olUi-jarsel0)tcolaMmere)al ice) Meeemelalmiivi-m- (ore l0][e-lo Mel aij (e)a-1e M-y(e|al-|{-eme) mere)anie)iat-t 
fo) ae) moe) (a F 


% And there is much more to say about this versatile and cost effective 
($ 9900 base*) DSO. Call us now...for details and a demonstration!! 


*USA price list only. 


700 S. Main St., Spring Valley NY 10977, (914) 578-6038; Geneva, Switzer- 
F Talo Bam (0/2474 It Ya 33 55; Heidelberg, West Germany, (06221) 49162; Les Ulis, 
France, (1) 6907- 3897: Rome, Italy, (06) 320-0646; Botley, Oxford, siatelf-larep 
(0865) 727275. 

Representatives throughout the world. 
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Top: Summation averaging over 1,000 waveforms, 
expansion and high resolution frequency measurement all 
shown in one display. 

Middle: Extrema Mode shows glitches in digital circuitry, 
logged over 229 acquired waveforms. 

Below: Digital filtering with a 9-point filter smooths noisy 
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LOGIC ACCELERATOR 


The Design System can simulate 
designs that have more than 
250,000 gates at the rate of 5M 
evaluations/sec. It provides tools for 
rules checking, testability, and fault 
simulation as well as design-entry 
and -analysis tools. The software 
runs on the Apollo workstation. 
With the rules checker, a user can 
define and create additional rules to 
be used in designing the system. A 
test-pattern generator accommo- 
dates structured designs. All single 
stuck-at faults for designs contain- 
ing scannable registers are covered. 
The accelerator incorporates a logic 
simulator that performs leveled 
compiled-code and event-driven 
simulation. A fault simulator is also 
included along with the company’s 
Cosimulator, a RISC that acceler- 
ates simulation computation. De- 
sign-entry tools include a schemat- 
ic-design editor; a graphics entry 
program; a design language (to de- 
fine the function and properties of 
logic designs); a symbol editor (a 


program for generating the graphic 


symbols of logic objects); cell librar- 
ies, timing libraries, and a librarian; 
and an automatic logic documenter. 
$140,000; upgrade for Apollo users, 
$85,000. 

Aida Corp, 3375 Scott Blvd, Suite 
340, Santa Clara, CA 95054. Phone 
(408) 748-8571. 
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PC-BASED CAE 

Two CAE systems, the Entry De- 
signer AT/EG and the Logic De- 
signer AT/EG, are based on the 
IBM PC/AT, IBM’s enhanced 
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‘The VAXstation II/GPX 


graphics adapter, and its 13-in. 
640 x 350-pixel enhanced color moni- 
tor. The package includes an 85M- 
byte hard disk, an optical mouse, a 
32-bit coprocessor, a 2M-byte RAM, 
and the AT&T Unix, System V. The 
Entry Designer AT/EG is a graph- 
ics entry system that provides sche- 
matic capture. In addition to the 
hardware, it includes this vendor’s 
graphics editor. You can enter a 
schematic at your desk and then 
transfer the design via Ethernet or 
the RS-232C interface to another 
system. The Logic Designer AT/EG 
is identical to the first package ex- 
cept that it also contains Valid- 
compiler and Valid Packager. Both 
packages are available either as 
turnkey systems or as adjuncts to 
existing PC/ATs. Turnkey Entry 
Designer AT/EG, $17,950; adjunct, 
$7950; turnkey Logic Designer 
AT/EG, $22,950; adjunct, $12,950. 

Valid Logic Systems Inc, 2820 
Orchard Parkway, San Jose, CA 
95134. Phone (408) 945-9400. TLX 
3719004. 
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COLOR WORKSTATION 


is a 


MicroVAX II computer that fea- 
tures a VLSI color-graphics coproc- 
essor. In addition to increasing the 
speed of the workstation’s graphics, 
the coprocessor frees the CPU for 
other computations. Offered with 
Ultrix (an implementation of Unix), 
the workstation also supports the 
company’s VMS operating system. 
The graphics coprocessor provides 
image copy and vector drawing; pat- 
tern fill, clipping, scaling and zoom; 


and scrolling. The coprocessor can 
operate to 560M bps; it performs 
operations on all planes in parallel. 
The package’s X-Window system 
provides network-transparent win- 
dowing. The workstation includes 
DECnet and Ethernet. Entry-level 
color system, $35,000; extended 
color system, $53,800. 

Digital Equipment Corp, 146 
Main St, Maynard, MA 01754. 
Phone (800) 344-4825. 
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PC-BOARD CAD 


The STL-10 pe-board workstation. 
comes with an instant redraw facili- 
ty (Symzap) that eliminates the 
waiting time during pan and zoom 
operations. The workstation offers 
an automatic router and two color 
monitors: a 19-in., 1024X768-pixel 
model and a 18-in., 640 400-pixel 
model. The desktop is an integrated 
digitizing surface. $39,950. Deliv- 
ery, 60 days ARO. 

Chancellor Computer Corp, 
1101 San Antonio Rd, Mountain 
View, CA 94043. Phone (800) 222- 
2660; in CA, (415) 969-5000. 
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DRAFTING SYSTEM 


The Pro-CAD 286 features a Busi- 
ness-Pro computer bundled with 
AutoCAD software from AutoDesk 
Inc. Systems are available with ei- 
ther 21M- or 40M-byte Winchester 
disk drives. The preconfigured 
package includes the system unit, 
640k bytes of RAM, a 1.2M-byte 
floppy-disk drive, a TI-mode CRT 
controller, a 720X300-pixel color 
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Exclusive Survey ot 
Word- 
For Business Use 


Electronics and computers are the fastest growing markets in 
the USA. Sales doubled in the past seven years, and will double 
again in the next five. It takes a lot of circulation to reach all the 
important buying influences in these complex, fast-growing 
markets. Cahners can help you. We publish eight magazines in the 
electronics and computers fields, with a combined circulation of 
over 800,000. Last year we sent over 4 million sales leads from the 
readers of these magazines to advertisers in the field. Cahners 
Means Business. That’s why we’re the first choice of American 
business in magazines for electronics and computers. 


Cahners Publishing 


33 Specialized Business Magazines for Building & Construction, 
Electr, icc & Ca uters. Fagodse--ice. Manu‘actu)” 7.a) d*"ealth Care. 
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display, an 80287 numeric coproces- 
sor, MS-DOS version 3.0, and 
AutoCAD with Advanced Drafting 
Extensions-3. Expansion options in- 
clude additional memory, disks, 
communications, and an IBM-mode 
controller for PC/AT-compatible ap- 
plications. The 21M-byte version, 
$9950; 40M-byte version, $11,200. 


Systems Group, Box 809063, Dallas, 
TX 75380. Phone (800) 527-3500. 
Circle No 354 


MICROWAVE-RF CAE 


Microwave Spice performs dc-fre- 
quency or time-domain analysis on 
microwave and rf circuits. It in- 





Texas Instruments Inc, Data cludes 


preprocessors 


READING THIS AD CAN SAVE 
YOU $500 OR MORE—AND 
GIVE YOU BETTER PERFORMANCE 
IN THE BARGAIN. 





We're PREMA, and we're intemalionaiey roared for top perafionce digital 
muitimeters. We're now in the U.S, and we‘ like you to take a look at how we 


/ eS o stack up against the “major manufacturers’ you already know about. Here's a brief 
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In addition, PREMA’s Model 5000 features a resolution of 100 nV, 1 GQinput resis- 
tance up to + 2V, continuous averaging, automatic zero control, integration 
time from 100 ms fo 10 sec., and a state-of-the-art, 4 pole, 10 channel scan- 
ner (also available without scanner). 


Price a PREMAFor more complete comparison and technicalinformation on our 
6-2 digit units, give us a call today. Once you know the facts we think you'll 
agree that a PREMA is simply the best buy possible PREMA PRECISION ELEC- 
TRONICS, 6290 Sunset Blvd.,Los Angeles, CA90028. Phone: (213) 463-2294 
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postprocessors, graphics, and elec- 
trical models. Based on the 2G6 
version of Spice developed at the 
University of California at Berke- 
ley, the package can read a Touch- 
stone circuit file as well as a stan- 
dard 2G6 file. The user develops a net 
list that also includes the model pa- 
rameters of the device itself and the 
analysis function desired. The pack- 
age analyzes models ranging from a 
single transistor to a complex ele- 
ment within networks that are ana- 
lyzed in terms of their S parame- 
ters. This software runs on the IBM 
PC and compatible systems with 
640k RAM. $8400. 

EEsof Inc, 31194 La Baya Dr, 
Suite 205, Westlake Village, CA 
91362. Phone (818) 991-7530. TLX 
384809. 
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MARKING SYSTEM 


The LightWriter PC-CNC CAD/ 
CAM controllable laser-marking 
system features a 12X16-in. mark- 
ing window. The system enables 
you to use a laser to mark schemat- 
ics and artwork from a CAD/CAM 
system by using standard compu- 
terized-numeric-control codes. Ma- 
terials such as hardened metals, ce- 
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High 
resolution, 


rugged CRIT’s 


for avionics 
...a brighter 
idea from 
AEG! 
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The new color display tube 
from AEG, the M18-E851, 
is specifically designed to 
meet the needs found in 
avionics applications. 


This new rugged assembly 
is quite at home in the 
relatively harsh 
environmental confines of 
a high performance aircraft 
cockpit. 


The CRT achieves its high 
resolution via the use of a 
fine 0.2mm pitch shadow 
mask and a very rugged 
in-line electron gun. 


Assembly technology for 
the very bright 5” x 5” 
display includes a 
self-converging deflection 
system, static color purity 
with convergence 
correction and an effective 
contrast enhancement 
filter. All of these 
innovations result from the 
many years of AEG 
leadership and experience 
in tube technology for 
avionics. 


AEG is a world wide 
source for technological 
innovation in areas which 
include not only technical 
tubes for avionics but 
information systems, 
electronic packaging, 
power semiconductors, 
robotics and office 
systems, to name a few. 
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For more information on 
our high resolution color 
CRT’s or on any of our 
other high technology 
products, contact: 


AEG Corporation 

Route 22-Orr Drive 

PO Box 3800 

Somerville, NJ 08876 -1269 
or call (201) 722-9800. 
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Additional modular cabinet 
literature available at no charge 


Heavy Duty Heavy Duty Desk 
EMI/RFI Quiptron 

Challenger instrument Cabinets 
Solid System Express 5 Day Service 


© Equipto Electronics Corporation 1986 





Our cabinet design 
eliminates the bugs inherent 
in EMI/RFI suppression. 


EMI/RFI Stainless Steel Shielded Cabine 


Exclusive double-ledge, double-plane, sway-proof corner | 
construction provides maximum stability with minimum torsion 
(Patent Pending) 


Optional cooling fans or blowers. 


14-gauge, multi-formed channel frame sides assure 
greater load-carrying capacities. 


Vertically adjustable or completely removable panel mounting 
angle support channels do not impede air flow. Allows cabling 
between cabinets and eliminates equipment installation problems. 


Six standard color choices, can match any color for 
no additional charge. 


Removable side or rear panels with trigger action latches (optional) 


Paint-free cabinet interior allows maximum grounding area freedom 
without oxidized paint flaking equipment contamination. 


Frames, panels and doors are 400 Series Magnetic Stainless 
Steel provides high shielding effectiveness. 


Berylium copper, spring-finger gasketing with wiping action assures 
high shielding integrity without need for compression set adjustment. 


Recessed ledge for mounting flush 
doors—prevents sag and shipping damage. 


Honeycomb EMI/RFI filter (Optional) 14” thick—14” cell brass 


Heavy 12-gauge removable pontoon base assures stability under 
severe handling and mounting conditions. 


Available in a variety of modular configurations 





Equipto Electronics’ truly modular EMI/RFI Stainless Shielded 
Cabinet line is ideal for demanding electromagnetic 
environments. Meets critical specs with a choice of three levels 
of shielding. Galvanically compatible with gasket material. Easily 
added gasketing combos can be tailored to specific 
requirements including dust and moisture protection. Select 
from 3 panel widths, 4 depths, 10 heights and a variety of frame 
configurations. Our high reliability reputation for EMI/RFI 
suppression dates back to 1962. 


Equipto Electronics also offers Heavy Duty Electronic Cabinets, 
Solid System Electronic Cabinets, Quiptron® Computer 
Furniture, Instrument Cabinets and Modular Electronic Desk 
Lines and Express 5 Day Service. We've got a variety of ways to 
save you costly design time and money. 


For full details and free catalogs, call or write Equipto Electronics 
Corporation, 351 Woodlawn Avenue, Aurora, IL 60506-9988. 
Phone (312) 897-4691 


Committed To Quality Since 1960 


Electronics Corporation 





We deliver the best—faster 
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COMPUTER-AIDED 
ENGINEERING 








“Having a reliable 
source of ceramic PWBs 
has been the problem 


with leadless chi 
Carriers. | atl now. Z 


ramics, carbide, and plastics are 
permanently marked with a number 
of marking styles including alphanu- 
meric, OCR, and bar code. $125,000 
to $150,000. 

Laser Identification Systems, 
3629 Vista Mercado, Camarillo, CA 
93010. Phone (805) 987-2211. 
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Boeing Electronics Company 
CONTROL ENGINEER Reliability By Design 
Running on IBM PC, PC/XT, 
PC/AT, and compatible systems, 
the Matrix computer-aided control 
emmincering package Mlces ore. | —_—_ 
than 200 functions for matrix alge- 
bra, classical and modern control 
design, statistical performance || ¢¢ : : : 

analysis, nonlinear simulation, By using a hybrid HWCrO- 
DSP, and system identification. 


(The package is also available for circuit, We got qa ?2()-to-] 


workstations, minicomputers, and 
mainframes.) Interactive graphics : ‘al tT) qd 
facilitate the plotting of data. The SIZE re uC Ol) al All 
package interfaces with HP 7470 

pen plotters. You can perform non- HWitpr OVe!l [ lent ut lL relia- 
linear modeling and simulation with | ve 99 

this package. You can also analyze bili V (OO: 
test data to create a mathematical ) 

model of the process to be con- 
trolled, design a control system, 
and analyze the performance of the 
control system through nonlinear 
simulation of the process model. 
The package requires 640k bytes of 
RAM, a 10M-byte hard-disk drive, 
and a graphics adapter. The pack- Vf Wy, 
age is distributed in three modules. “ey / 


—ooC Boeing Electronics Company 


Integrated Systems Inc, 101 Uni- Reliability By Design 
versity Ave, Palo Alto, CA 94301. 
Phone (415) 853-8400. 
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A Multifunction Calibrator for DM's, 


In one feature-packed single unit! 


One year accuracies- 
full specifications + 10°C 
















¢ DC VOLTAGE (10nV to 1100V) 16ppm 

¢ AC VOLTAGE (100nV to 1100V) 220ppm 
¢ FREQUENCY (10Hz to 1MHz) 100ppm 

¢ RESISTANCE (10 © to 100 MQ) 20ppm 
¢ DC CURRENT (0.1nA to 2A) 110ppm 

¢ AC CURRENT (0.1nA to 2A) 450ppm 

¢ RESOLUTION 61/2-71/2 Digits 

¢ AUTOCAL ‘‘Covers-on Calibration’’ 

¢ IEEE-488 COMPATIBLE 


What’s More... It’s Here! 


Model A7/OO 





FINSTRUNMENTS 
EX a oe 


Visit Us at Booth #’s 576 and 578 | 


Datron Instruments Inc. 4125 S.W. Martin Highway, Stuart, Florida 33497 1-800-327-0938 (305) 283-0935 Telex 525724 
Datron Instruments Ltd. Hurricane Way, Norwich Airport, Norwich NR6 6JB England (0603) 404824 Telex 975173 
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COMPUTER-AIDED 
ENGINEERING 








STANDARD-CELL CAD 


A 3-um CMOS standard-cell library 
allows you to design ICs that take 
advantage of the fabrication serv- 
ices of the Mosis project at the Uni- 
versity of Southern California. 
Coupling the CMOS 8 library with 
the company’s software provides in- 
tegration between the schematic 
and physical layout. Design is cor- 
rect by construction, and physical 
layouts are automatically gener- 
ated. The manufacturing data is 
produced automatically and sent to 
the Mosis project. Prototyping 
costs $3500 to $10,400, depending 
on chip size. Packaged chips re- 
turned in eight to 10 weeks. Kits, 
$400. 

Mentor Graphics Corp, 8500 SW 
Creekside Pl, Beaverton, OR 97005. 
Phone (508) 626-7000. 

Circle No 358 


LAYOUT VERIFIER 


The Dracula IC-layout verifier now 
runs on DEC’s VAX 8800 dual paral- 
lel processor. In comparison to the 
single-processor, the throughput of 
the 8800 is 1.76 times greater. This 
performance can be maintained in 
systems with as many as five pro- 
cessors. Parallel Dracula, $141,750. 
ECAD Inc, 2455 Augustine Dr, 
Santa Clara, CA 95054. Phone (408) 

727-0264. TLX 888040. 
Circle No 359 


EDN May 1, 1986 


“With all the sophis- 


ticated electronics were 


putting up In space, we 
arent going to gamble 


on a power supply: 


Boeing Electronics Company 
Reliability By Design 


le: eminem cermimelince cman 


EDN 5/1/86! 


‘Twanttofindout | 
more about Boeings 
Capabilities. eure en ir 


microcircuits to custom power supplies, ceramic boards 
and more. For more information about what we can do for 
you, fill out this coupon and mail to: Boeing Electronics 
Company, P.O. Box 3707, M/S 9A-10, Seattle, WA 98124. 
Or call Karla Stensland at (206) 575-5755. 


_] Custom-design power supplies 
[] Ceramic circuit boards 
_] Hybrid microcircuits 














L] Other 

Name 

Firm | Position 
Address 

City State. Zip 
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NEW PRODUCTS: COMPUTERS & PERIPHERALS 











PORTABLE HARD DRIVE 


Weighing 3.2 lbs, the Transpac is a 
portable Winchester drive that you 
can plug into an IBM PC or compati- 
ble computer. Its 3%-in. hard-disk 
drive and controller subsystem fit in 
a 2.6x4.15x5.9-in. metal case. Both 
a 10M- and a 20M-byte version are 
available. The Transpac uses the 
PC’s power supply, specs a 70-msec 





average access time, and with- 
stands as much as 80g of shock. 
Interfacing the Transpac to your PC 
requires the use of one expansion 
slot. This nonvolatile data-storage 
system lets you back up your files at 
Winchester speed, transport those 
files, and share them with other 
PCs. It comes with a travel case. 
10M-byte, $1095; 20M-byte, $1295. 
Microcomputer Memories Inc, 
9340 Owensmouth Ave, Chats- 
worth, CA 91311. Phone (818) 

700-8000. TLX 1818138. 
Circle No 360 


VAX COMPUTERS 


Extensions of the company’s VAX 
line, the VAX 8200, 8300, and 8800 
computers incorporate a bus struc- 
ture, VAXBI, that enhances their 
price/performance ratio in compari- 
son to other VAX machines. Deliv- 
ering the system performance and 
functionality of a VAX 11/780 com- 





puter, the VAX 8200 comes in a 
smaller package at half the cost. 
The VAX 83800 gives you as much as 
1.9 times the overall performance of 
a VAX 8200 in the same cabinet 
configuration. The VAX 8800 offers 
as much as 12 times the throughput 
of a VAX 11/780. The VAXBI bus is 
a general-purpose, 32-bit, synchro- 
nous backplane interconnect for 
nodes consisting of processor, mem- 





You Don’t Need a Thousand Words 
When You Have a Picture Like This! 


*3.5 NS max. rise & fall time measured at CRT cathode. 
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The eereke[omelere la", 


demonstrated here is re- 
quired by your customers .. . 
and will be appreciated! They 


Large Image Area 


expect THE BEST from original 
equipment manufacturers. 


You can provide it! While 


other video monitor venders 
Claim, “about 100 + MH2" 


video bandwiath,* Video 
Monitors, inc. provides it! 


While other vendors claim, 
“full gray-scale color capabili- 


ty,'’ VMI delivers it! 


And if your customers or 
you need semi-custom or 
custom designs, VMI can pro- 
vide this service. These are 
just a few of the reasons why 
Video Monitors, inc. should be 
your supplier of very high 


resolution monitors. 


3933 North White Avenue 
Eau Claire, Wisconsin 54703 
(715) 834-7785 
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State-of-the-Art Technology 
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C Power 





4 e’ve Supplied Over _— 
{ue One Half of the World’s 
| Yoy K-) a yoleh cet 
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MINIATURE DRIVES 


101 HP 


1) Miniature Precision DC Motors & Gearheads 
(from 12mm diameter) 


[} Engel Brand PMDC Motors & Gearing Systems to 1H.P. 
L) Controllers for Speed & Position Control 

(] Micro Mo Fixturing Lathe & Accessories 

[] Miniature Shaft Couplings, Brakes & Special Assemblies 
LJ 



















Hall Effect Devices 
(J) Optical Incremental Shaft Encoders 


™~ “9 ~ 


Micro Mo 
ELEC TRONICEINCG. 


742-2nd Avenue South / St. Petersburg, Florida 33701-/ Phone: 813/822-2529 
Telex: 807-982 


send for our Short-Form Catalogs. 
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CRI DISPLAYS FOR VISIONARIES 


Your Simulator and CAE/CAD/CAM 
designs require displays with the highest 
writing speeds and resolutions available. 

In fact, your plans include speeds and 
resolutions beyond the capabilities of most 
suppliers, And your designs will not 
be compromised by quality, delivery or 
performance. 

XKD, then, is your supplier of high 
resolution displays. Call Bob Anderson at 


XK D 


CORPORATION 


(408 )395-3700 and make your vision a reality. 


AKD Corp., 101 Cooper Court, Los Gatos, CA 95030 


© Xki) 1986 
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COMPUTERS 
& PERIPHERALS 








ory, and adapter modules. The bus 
Supports as many as 16 intelligent 
interfaces with a maximum band- 
width of 18.8M bytes/sec. The VAX 
8200 has one CPU; the 83800 and 
8800 use a tightly coupled dual-proc- 
essor system. The 8800 also incorpo- 
rates as many as four VAXBI buses 
and features a 60M-byte/sec memo- 
ry interconnect. 8200, from $79,000; 
8300, from $122,000; 8800, from 
$650,000. 

Digital Equipment Corp, 146 
Main St, Maynard, MA 01754. 
Phone (617) 264-1031. 

Circle No 361 
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DISPLAY TERMINALS 

The HDS200 Series display termi- 
nals offer DEC VT220 compatibili- 
ty. You can choose a 15-in. amber or 
green monitor. The ANSI termi- 
nal’s minimum configuration in- 
cludes four pages of memory, as 
many as three simultaneous host 
connections, and a menu-based con- 
figuration mode for data communi- 
cations and key definitions. The 
HDS220G is similar to the HDS220 
but adds a_ high-resolution 
(720 x 350-pixel) screen for graphics 
applications. The HDS220G also 
provides Tektronix 4010/4014 emu- 
lation, local printer support, and 
command keys such as are, circle, 
draw, and fill. The HDS221 and 
HDS221G add a character set and 
keyboard for APL to the features 
offered by the HDS220 and 
HDS220G terminals. HDS220, $995; 
HDS220G, $1295; HDS221, $1295; 
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lines of electronic a ~ * A TO ae 
ARIZONA 


components and 
Phoenix (602) 231-5100 a_i uy | ME )E 
CALIFORNIA — Urry ie rele Go liihis i 


computer products 
os Angeles (213) 217-6700 a 


ALABAMA 
Ban Fernando Val. (818) 700-6565 


World’s largest . 
local distributor _ @ 
with 52 locations . 
stocking the finest 3 
untsville (205) 837-7210 
Ban Gabriel Val. (714) 989-4602 





Avnet, O.C. (714) 754-6111 
amilton, O.C. (714) 641-4100 
Bacramento (916) 925-2216 
Ban Diego (619) 571-7510 
Ban Francisco (408) 743-3355 
COLORADO 
Denver (303) 779-9998 
CONNECTICUT 
Danbury (203) 797-2800 
FLORIDA 
St. Petersburg (813) 576-3930 
iami (305) 971-2900 
Orlando (305) 628-3888 
elbourne (305) 725-2700 
GEORGIA 
Atlanta (404) 447-7507 
ILLINOIS 
hampaign/ 
Urbana (800) 325-8654 
hicago (312) 860-7700 
INDIANA 
ndianapolis (317) 844-9333 
IOWA 
edar Rapids (319) 362-4757 
KANSAS 
ansas City (913) 888-8900 
ichita (800) 532-6720 
KENTUCKY 
ouisville (800) 428-6012 
exington (606) 259-1475 
MARYLAND 
3altimore (301) 995-3500 
MASSACHUSETTS 
30ston (617) 531-7430 


MICHIGAN 
Jetroit (313) 522-4700 
rand Rapids (616) 243-8805 
MINNESOTA 
inneapolis (612) 932-0600 
MISSOURI 
st. Louis (314) 344-1200 
NEBRASKA 
incoln/Omaha (800) 255-6702 
NEW HAMPSHIRE 
anchester (603) 624-9400 
NEW JERSEY 
airfield (201) 575-3390 
herry Hill (609) 424-0100 
NEW MEXICO 
\lbuquerque (505) 765-1500 
NEW YORK 
ong Island (516) 231-9800 
syracuse (315) 437-2641 
{ochester (716) 475-9130 
NORTH CAROLINA 
taleigh (919) 878-0810 
OHIO : oe Ea E os oe 
leveland (216) 831-3500 ke ae ee . oe : ee j Mee 
olumbus (614) 882-7004 j 4 | 
Jayton (513) 439-6700 
OREGON | si a; Ee é ¢ ., bd a! 
ortland (503) 635-8831 : Ss = wae — J ght: ™ ae 
PENNSYLVANIA Se : 
-hiladelphia (215) 831-1300 
ittsburgh (412) 281-4150 
ennsylvania (800) 258-3848 
SOUTH CAROLINA 
olumbia (800) 334-1597 
TEXAS 
lallas (214) 659-4111 
ouston (713) 240-7733 
ustin (512) 837-8911 
UTAH 
alt Lake City (801) 972-2800 
WASHINGTON 
eattle (206) 643-3950 
WEST VIRGINIA 
harleston (800) 367-5733 
heeling (800) 258-3849 
WISCONSIN 
ilwaukee (414) 784-4510 
INTERNATIONAL EXPORT 
os Angeles (213) 327-3693 
ew York (516) 997-6868 
elex 66-4329 
CANADA 
oronto (416) 677-7432 
ontreal (514) 335-1000 
ttawa (613) 226-1700 
algary (403) 250-9380 
ancouver (604) 437-6667 


Send me the earth-shaking news about Intel’s 
Megabit Memory! EDN 5/1/86 
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COMPANY 

ADDRESS 

OOTY citi ee as ae ae 
(AP ee vie eae 
PHONE 


NEAREST HAMILTON/AVNET 
MAIL TO: 
Hamilton/Avnet Telemarketing Unit 
1581 West 2100 South St. 
Salt Lake City, UT 84119-9929 


ease 





TOLL 
FREE 












ic s@ 


SERVICE CENTER 


~~ (800) 826-0500 i ee  ecommutmentte sieek and serve ) 


SULID STATE 
GYRUS 


just wont 
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HDS8221G, $1595. Delivery, 45 days 
ARO. 

Human Designed Systems Inc, 
3440 Market St, Philadelphia, PA 
19104. Phone (800) 487-1551; in PA, 
(215) 382-5000. 
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conjunction with Text Pac, the com- 
pany’s character-recognition soft- 
ware, you can enter text into the 
formats of PC word-processing pro- 
grams such as Wordstar and 
Multimate. The software also in- 
serts all necessary tabs, centers, 
underscores, and document codes at 
a rate of 25 sec/pg. To activate the 
PC Scan, you insert the page you 


quit 


want to scan and type a single com- 
mand. The device can scan pages as 
large as 8.5xX14 in. The unit mea- 


Model RT02-0603-1 
Size: 2.0" x 3.3” x 3.9” 


Model RT15-0101-1 _—< 
Size: 1.5” x 1.6" x 3.0" «at 





¢ Instant 20 millisecond startup 
¢ Uses only 2 watts DC Power 

¢ Up to 10,000 hours life 

¢ Wide bandwidth 

¢ Up to 5000° per second range 


These solid state, single axis angu- 
lar rate sensors can be used as 
direct replacements for small diam- 
eter rate gyros in many of today’s 
advanced guidance and control sys- 
tems ... including autopilots, radar 
and helicopter stabilization systems, 
and hundreds of other instrumenta- 
tion applications. They’re hermeti- 
cally sealed, rugged, and insensitive 
to acceleration and vibration. They 
provide output signals of + 2.5 VDC. 
Dual and 3-axis models and units 
with ranges up to 5000°/sec. also 
available. Write Humphrey, Inc., 
Dept. EDN 5/85, 9212 Balboa Ave., 
San Diego, CA 92123, Phone—(619) 
565-6631. 


WRITE FOR ENGINEERING 
APPLICATIONS BULLETIN 


Describes oe = ae oe 
various circuits 

that can be 

added to sensor 

to allow use as 

angular position, 

rate, or 

acceleration 

transducer. 


Manufactured under license from 
Hercules, Inc., U.S. Patent 3,500,691 
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PC COLOR ENHANCER 


By pressing two buttons on the pe- 
ripheral Color Commander, you can 
override the display colors selected 
by your software on your IBM PC. 
You can then change the display 
colors to any other of the 16 IBM 
colors. The command buttons are 
clearly labeled, and the device 
comes with a demonstration/in- 
struction disk for DOS 2.0 and high- 
er. No software modifications are 
necessary. You place the device 
under your RGB color monitor and 
plug it into a PC or compatible com- 
puter. The unit operates in conjunc- 
tion with all graphics software. 
$359. 

Perma Power Electronics Inc, 
5601 W Howard Ave, Chicago, IL 
60648. Phone (312) 647-9414. 

Circle No 363 
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PAGE SCANNER 
PC Scan lets you automatically 
transfer typed data from paper into 
your IBM PC or compatible comput- 
er. When you use the scanner in 





sures 4X11.5X16 in. and weighs 17 
lbs. PC Sean, $1995; Text Pac, $595. 

Dest Corp, 1201 Cadillac Ct, Mil- 
pitas, CA 95035. Phone (408) 946- 
7100. 
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PORTABLE TERMINAL 


Weighing less than 5% lb, the Oys- 
ter terminal gives you VT-100 com- 
patibility in a package that is half 
the size of a briefcase. The terminal 
incorporates a 16-line LCD that dis- 
plays an 80-column x 24-line page of 
data. You can select baud rates as 
fast as 19,200. The unit comes with 
an internal, rechargeable NiCd bat- 
tery pack that provides as many as 
40 hours of continuous operation. 
You can also use an external ac/de 
power supply. This terminal has an 
RS-282C interface and features a 
menu-driven setup routine. Using 
the menu, you can match signaling 
protocol between the terminal ‘and 
your host computer. $895. 

GR Electronics, 1640 Fifth St, 
Santa Monica, CA 90401. Phone 
(213) 395-4774. 

Circle No 365 
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IWATSU’S NEW DS-6121 


NAVE WRSIOMISRNZ<1 ao) celle mCoMe)i(-1am a(om el-1-1 me) Ta ofe)tale-larclievem-Varemel(elit-Vmanvele(-s-mm-1ar-leliiare 
both worlds, digital and analog. The DS-6121 easier measurements of important 

Twn LOOM Vm PARsvelUliVclicinimlnaromexctaren i zrelia parameters. The DS-6121 also packs 

fersvor| |(exsvere) o> ¥m [arere) a elele-\ijae = OC LOM \/ te yeoe powerful analytical capabilities, such as 
sampling rate. It also functions as a 100 MHz C(Oy/NORCON Ulele(=\nnl=lalemmaliom ekenui-1aie) 
analog oscilloscope with a 2 ns fastest eveliUlasMsl (Ol iVcM I MUU UalelUl m= mexe)al ice) |(-1 ame) 
sweep rate. compare an incoming waveform with a 
Tabe=(e(olit(e)aMmia(-m Boneh Pal imer-la-lle) koe - Nore reference waveform and make a GO/NO GO 
ola natcwclale mcm e)t-|Me)meomice)alm ey-la(-1mci-1G201°) fo (-Yortsile) ame lars lame)eicxe)ee|inelimexe)alelitielamelerell ley 
reve) ace lit(elarsmiamarelalvce)rctilicmanrsianlelaam’cenitcle l= the DS-6121 will capture, save, and report it. 


and time cursor measurements can be made 


LOOM Tab ae-lar-lreyeVAeltelit-/mcicele-le(-mer-lareliureli 
10 MHz single-shot digital bandwidth with Fully-programmable interface 
Taiccig eyelt-Licels) 3-year warranty *MS/s: Megasamples/second 


Glitch capture available CIRCLE NO 153 
(Model DS-6121A) 





40 MS/s* sampling rate 















eostensaek 





HGITAL STOAAGESCOPE 


WAT SLI INSTARUMED 


430 ommerce Boulevard, Carlstadt, NU 07072 Phonge (201) 






2 DS 1216 - 


easy for computer systems. Unt now. 


The SmartWatch DS1216 and DS1216E. 
from Dallas Semiconductor reports the 
hour, day, month and year, down to the 
one hundredth of a second. With the — 
SmartWatch any system can tell time. 


A CMOS timekeeping circuit is embedded 
in a JEDEC Bytewide 28 pin DIP socket 
that accepts a RAM or EPROM. This 
design saves space and components com- 
pared to other |/0 intensive approaches. 


The SmartWatch has some rather startling 


side benefits. The DS1216 circuitry and — 
self-contained lithium energy source do 
more than maintain calendar time. The — 
data of a CMOS RAM mated with the 
socket is preserved for more than 10 
years. Wherever a EPROM is used, the 
DS1216E retrofits perfectly. The address 
space of the mated RAM or EPROM is left 
undisturbed because time information is 
made available through a phantom inter- 
face on software demand. 


SmartWatch: A design whose time has come. 


Gall us now for more information 


Ho DALLAS 

SEMICONDUCTOR 
(214) 450-0400 
Distributors: AVED, Advent, Almac, 
Hall-Mark, Insight, Milgray, Quality, 
Western Micro, Future 
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SCSI DRIVES 


The 1370 Series of 5%4-in. Winches- 
ter disk drives with SCSI control- 
lers gives you data-transfer speeds 
to 1.5M bytes/sec. Available in 77M- 
to 154M-byte capacities, each drive 
has a 16k-byte dual-ported FIFO 
buffer that eliminates any need for 
sector interleaving. The devices fea- 
ture a 28-msec seek time that in- 
cludes settling time. These drives 
also support a common command set 
that includes a copy command for 
backing up and restoring data with- 
out intervention by the host com- 
puter. The unit also accesses data 
without tying up the system bus. 
Model 1875, $1625 (2500). 
Micropolis Corp, 21123 Nordhoff 
St, Chatsworth, CA 91311. Phone 
(818) 709-3300. 
Circle No 366 





12k-BPS MODEM 


The 12 Thousand BPS Dial modem 
gives you 12k-bps half-duplex point- 
to-point communications over the 
public switched telephone network. 
Features include forward error cor- 
recting and front-panel error indica- 
tors. The modem uses a pP to per- 
form its signal processing functions, 
such as automatic adaptive equaliza- 
tion, filtering, and demodulation. 
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Built-in monitors provide constant 
indications of system performance. 
If data throughput drops below 80% 
of 12k-bps rate, the modem auto- 
matically falls back to 9600-bps op- 
eration. $2900. 

Ark Electronic Products Inc, 
Box 2169, Melbourne, FL 32902. 
Phone (800) 228-0914. TLX 566537. 
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MOUSE 

The M3/100 mouse comes with an 
RS-232C or TTL output; you can 
add an intelligent interface. Its 
main-drive ball uses high-impact, 
low-friction bearings with a self- 
cleaning bearing surface. The unit 
features the noncontacting solid- 
state pulse generators for low main- 
tenance. It has three user-definable 


Multitasking 
BASIC... 


for real-time STD Bus control. 


software is 


"The resident ROBASIC™ 
re than BASIC. This fast, compiled language lets 


ou write your programs right on the card. The ROMmable 
code executes automatically on power up. 73 of the 140 
~ commands talk to your STD Bus peripheral cards. Supports — 
16 concurrent tasks which can be called by name. Powerful, 


yet easy. 


The 880B can nbrng your epredce: to the Si ncuiacs long 
_ before the competition. No R&D costs, no lengthy learning 
curve and no specialized personnel. 


Features of the 880B card include: 


e ROBASIC in 32K ROM 
e 8088 processor 

e 80K on card memory 

e Real-time clock 

e 2 RS-232C serial ports 


e 16 parallel |/O channels 
e 9 prioritized interrupts 
e 5 counter/timers 
-e STD Bus compatible 
e $595 


For more information call 303-426-8540. 


OCTAGON SYSTEMS CORPORATION 


6501 W. 91st ¢ Westminster, Colorado 80030 
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Power Your 
Communications. 
Communicate Your Power. 
With TDK Ferrite Cores. 


As telecom technology switches to digital, and 
power supplies switch to switchers, quality and fea- 
tures of ferrite cores take on added importance while 
generating new reasons to talk to the undisputed 
leaders, TDK. 

Next time you're in our neighborhood, come and 
take a look at the world’s largest production of ferrite 
materials. TDK manufactures ferrite cores from the 
raw materials on up, with totally automated produc- 
tion systems. 50 years of experience and a continu- 
ous R & D program are reflected in unique features 
and unsurpassed quality levels. 


Li vs. Frequency Characteristics 


For telecom and 
power supply appli- 
cations, TDK ferrite 
cores include: 





Initial Permeability ({Zi) 


@ High permeability 
types such as our H5E 





Freq. (kHz) 


@ Low loss types with 
significantly reduced | 
loss factors up into the 
MHz range; 


tand/[Li vs. Frequency Characteristics 


e Extremely low power 
loss and reduced tem- 
perature surge types 
(H7C4); 


Relative Loss Factor (tand/[Li) 





Freq. (kHz) 
@ TDK original cores, Power Loss vs. Temp. 


EEC, EP, LP and PQ 
as well as IEC standard 
core shapes including 
EEC, POT, RM, etc. 









Power Loss (mW/cm‘) 





“4 TDK. 


TDK CORPORATION OF AMERICA HEAD OFFICE 4711 West Golf Road, 
Skokie, IL 60076, U.S.A. Phone: (312) 679-8200 

TDK CORPORATION Tokyo, Japan. 

MH&W INTERNATIONAL CORP. 14 Leighton Place, Mahwah, New Jersey 
07430 U.S.A. Phone: (201) 891-8800 

MH&W INTERNATIONAL (CANADA) LTD. Phone: (416) 676-9401 
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switches, an output resolution of 
100 counts per in., and an operating 
temperature range of 0 to 50°C. You 
can dismantle the mouse for clean- 
ing. Its optional intelligent interface 
handles a number of data-input 
housekeeping functions. M3/100, 
$169; intelligent interface, $219. 
Penny & Giles Ltd, 1640 Fifth 
St, Santa Monica, CA 90401. Phone 
(213) 395-4774. 
Circle No 368 





SPEECH MODULE 


This audio annunciator, the 
Digivoice DV-1500, provides play- 
back processing of encoded speech 
from onboard EPROM as well as 
from external devices. The EPROM 
can store five minutes of speech. A 
Z80 microprocessor control lets the 
DV-1500 reproduce natural-sound- 
ing audio responses from digital sig- 
nals. The unit uses speech algo- 
rithms and can support RS-232C, 
Centronics parallel, and program- 
mable I/O interfaces. By storing 
downloaded instructions, a RAM 
buffer minimizes the load on the 
host processor. The unit also comes 
with driver software for common 
protocols, high- and low-level audio 
outputs, and an externally initiated 
self-test. You can use the voice 
board in the DV-1500 as a stand- 
alone annunciator or as a plug-com- 
patible board in a Multibus or VME 
Bus system. VME Bus version, 
$980; Multibus version, $1150. 
Wespercorp, 14511 New Myford 
Rd, Tustin, CA 92680. Phone (714) 
730-6250. 
Circle No 369 
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You’ve chosen precision Airpax stepper motors before, so when you 
find yourself in the market for a linear actuator, here’s something 


to remember. When we modify a stepper motor to become a linear 
actuator, the change lies in the 
threaded shaft and resulting linear 
motion, not in the Airpax quality 
you've come to know. 





SHOULD SELL YOU ©2222: 
in an array of low, medium 
and high force models with push/pull ratings of less than 21 ozs. to 25 lbs. 
Oo ed af I<, in increments of .001 to .004” per pulse. Whenever rapid response and 
precision movement are called for, our engineers are ready to help you 
design the linear actuator for your specific application. Airpax linear actuators 
Li N ~ AR are the ones to depend on, for valve actuation, medical pumps, robotics, HVAC 












systems and much, much more. 
To get your designs in motion, contact the Airpax Corporation, 
Cheshire Division, West Johnson Avenue, Cheshire, CT 06410. 
@ (203) 272-0301. A North American Philips Company. 








See Us at ELECTRO Booth #522—530 





CHESHIRE DIVISION 
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‘THE COOL CHOICE 
OF WISE 
DECISION 
MAKERS." 


“a Lf Loe ms 
Sea 


CMOS 8085 MICROPROCESSOR 


AND PERIPHERAL CHIPS 


CA80C85 _—— 88-bit 8085 Compatible Microprocessor 
CA82C12 —8--bit 1/0 Port 
CA82C54 Programmable Interval Timer 
CA82C59 = Programmable Interrupt Controller 
CA01C50 Clock/Calendar 
For complete information on — package options 
— speed options 
— extended temperature and MIL spec product 
Call Nick Keeble at (613) 836-1014 or in the USA 1-800-267-7231 


CALMOS. 


Calmos Semiconductor 
20 Edgewater St., Kanata, Ont., K2L 1V8 Tlx: 053-4501 
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Pittman’s new planetary gear- jallest size, 
heads use AGMA 10 precision hoose any ELCOM® brushless 
hobbed gears throughout to DC servo motor in series 3000, 
deliver up to 125 Ib.-in. torque at 4000 or 5000. 

the output shaft. 40mm diameter Call (215) 256-6601 today. 

with lengths from 35mm to 73mm 


C= i«<“aci;sCw®d«#s:::Cit«C é«ét ‘ySRRSCONC®COwisiséC®COCCs.:C:i‘i(‘(#y:C*®CCCCCCO 
depending on ratio. 
Select from 11 ratios ranging from pl : : MV AN 
4:1 to 31,104:1. Mate the gear- 


HARLEYSVILLE, PA 19438-0003 USA 
head to any brush-commutated A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP. 
Pittman® DC motor in series 
9000, 9030 or 14000. For highest — o Pittman, 1985 24-C 
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POWER SWITCH 


With Call-Power, you can perform 
unattended data communications 
without leaving your computer on. 
This power switch turns your com- 
puter system on and off via modem 
commands. You plug your comput- 
er’s power cord into the switch and 
install the unit’s call-detect module 
between the computer’s modem and 
the computer. It lets the modem 
answer an incoming call with the 
computer turned off. When the 
modem answers, the power comes 
on. When the modem hangs up, the 
power goes off. The device can 
serve as many as four modems at 
once, has a surge protector and a 
circuit breaker, and features a by- 
pass switch for local control. $295. 
Western Telematic Inc, 2435 S 
Anne St, Santa Ana, CA 92704. 
Phone (800) 854-7226; in CA, (714) 
979-0363. 
Circle No 370 





TEMPEST COMPUTER 


This Tempest-certified supermini- 
computer for protecting classified 
information, the T3350, features a 
0.85-MIPS, 32-bit CPU that is avail- 
able in four system configurations. 
A standard system includes 4M 
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The first instrument certified to validate 
MIL-STD-1553A/B now stores more data, 
works faster, and reduces the cost of your software. 
A high level operating system saves you the time and expense of 
writing the complex software required to handle high bus data rates. 





The SBA 100F helps you hit those critical © operating system has options that let the user 
milestones, on-time and on-budget. It deli- select the level of automation. Standard 


vers boosted performance without boost- _ features include automatic disk identifica- 
tion, individual file wild card function, and 


ing the price. And our techniques have been 
awarded one of the first patents in the 1553 on-screen disk labeling. The file verifica- 
field. By utilizing standard diskettes anda __ tion feature gives you confidence in the 
dedicated I/O microprocessor, tr IF integrity of data saved to the disk. 
achieves faster access times, twice the test With Loral’s Advance Turnaround policy, 
program and data storage space, and you get the kind Cae a 
increased data transfer rates. The multi- of full support 
processor design permits uninterrupted = that avoids costly 
bus simulation while servicing —_© downtime. If you 
the I/O functions. ever do need to 
service your SBA 
_ 100F, we can usu- 
ally diagnose the 
problem over the 
phone and have a 
replacement card 
I : > shipped out Air 
test 1553 devices, you'll Express, usually 
appreciate the new SBA 100F. With eight the same day. te 
times faster throughtput than the field- _ There’s no substitute for the peace of 
proven SBA 100A for moving usable test mind you get when you use the leader. Call 
data, the floppy disk version of the leading __Loral Instrumentation for a demonstration 
MIL-STD 1553 tester lets you be more © 
productive by speeding test completion. 
The new SBA 100F Sixth Sense” disk —_..... 




































LCR AYG 
INSTRUMENTATION 
A SUBSIDIARY OF LARA. CORPORATION ; 
8401 Aero Drive © 

San Diego, California 92123 

(619) 560-5888 Telex 695222 
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ITT 
Schadow’s 
Power 
Switches 


Multinational approval and high 
surge ratings are good reasons to 
use ITT Schadow Power switches 
in your computers and peripherals. 





I; you market your equipment overseas — 
and these days, who doesn’t? — ITT 
Schadow’s Pushbutton switches are worth 
specifying for their multinational approvals 
alone. And even if you never sell a piece of 
hardware beyond the borders of the U.S.A., 
you are bound to appreciate the rugged- 
ness and high performance of these 
outstanding switches. 

ITT Schadow'’s MSA has a dual rating of 
10Amps at 125VAC and 4Amps at 250VAC, 
with an 80Amp surge in either instance. 
(Switches with a 64Amp surge rating are 
also available). A shutdown option lets a 
central location shut off terminals by remote 
control. 

For details on ITT Schadow Power 
Switches — or for information on ITT 
Schadow's custom switchmaking and 
worldwide sourcing — mail the coupon 
below. Or contact your local Authorized ITT 
Schadow Switch Center. 


FREE SAMPLES 


p--- 











[_] | buy or specify switches. Please have a 
rep call me about a free Power switch 
Schadow Box. 


] | am not ready to talk with a rep yet, but 
please send a full-line switch catalog. 


| 

| 

| 

| 

| 

| Name 
| Title 
ae ee 
H Address 
! ci 

| State 
| 
| 
| 
| 
| 


Telephone 


MAIL TO: ITT Schadow Inc., a subsidiary of ITT 
Corporation, 8081 Wallace Road, 
Eden Prairie, MN 55344 

(612) 934-4400 


Schadow LTT 
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bytes of MOS RAM, a 315M-byte 
hard-disk drive, and 16 asynchro- 
nous terminal ports. The system 
includes two cabinets: one for the 
CPU, memory, and I/O controllers; 
the other for disk drives and tape- 
storage devices. Configurations can 
include as much as 8M bytes of main 
memory, as many as 32 terminal 
ports, a streaming-tape drive, and 
as much as 16k bytes of cache mem- 
ory. This system meets the require- 
ments of NACSIM 5100A, a US 
National Security Agency standard 
that specifies limits for electronic 
signals radiated by computer equip- 
ment. An international version of 
the T3350, which runs on 50-Hz 
power, is also available. From 
$120,450. 

Prime Computer Inc, Prime 
Park, Natick, MA 01760. Phone 
(617) 655-8000. 

Circle No 371 


PRINTHEAD 


Capable of printing at rates to 360 
cps, the Model 100 impact matrix 
printhead can replace the Epson 
FX-80 and FX-100 printheads. Its 
service life is >200 million charac- 
ters. This device weighs 52g but 
delivers sufficient impact force to 
print a 6-part form. The Model 100 
offers a vertical dot density of 72 
dots/in; its 1-piece magnetic struc- 
ture and heat sink allow high duty 
cycles. $28 (OEM qty). 

DH Technology Inc, 575 Maude 
Ct, Sunnyvale, CA 94086. Phone 
(408) 738-2082. TLX 171570. 

Circle No 372 


ANY WAY 
YOU NEED IT! 


A THERMOSTAT 
IS A THERMOSTAT... 
YOU'RE RIGHT! 


It’s how you use it that makes it 
special. 


At Canadian Thermostats, we 
know that thermostats should be 
designed around your needs, you 
shouldn’t have to design your 
needs around a thermostat. 


We can offer you Microtherm’s 
high quality, customized thermal 
protectors for all your requirements. 
A wide range of options for just 
about every type of application that 
requires thermal protection, current 
limiting, etc. 


For more information, contact: 


CANADIAN THERMOSTAT & 
CONTROL DEVICES 

8415 MOUNTAIN SIGHTS AVENUE 
MONTREAL, QUEBEC H4P 2B8 


TEL: (514) 739-3274 
TLX: 05-825619 
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E700VF — ENGINEERED 


E700VF Converters — 
PCB mount package for 
vacuum fluorescent 
displays requiring up to 
3W output power! 


e Uses Low VDC Input to 
Provide Both DC Anode & 
AC Filament Outputs 


©-1.1" x:1.27° x .8t Migh 

e Encapsulated 

e Fast Turnaround 

e Under $8 in OEM Volume 


TO POWER VF DISPLAYS! 





1c ==@ Endicott Research Group, Inc. 


\= 2601 Wayne Street, P.O. Box 269, Endicott, NY 13760 
® 607-754-9187 TWX510-252-0155 


~ DC PowerHouse © 1986 ERG, Inc. 
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VF DISPLAY 


This 6-linex40-character display, 
Model 28400-99, uses components 
that meet military standards and 
has an extended operating range of 
—40 to +85°C, The character height 
is 5.05 mm; the format is dot matrix. 
The display requires 5V de. An 
onboard pP controls all display 
functions and interfaces to an 8-bit, 
parallel TTL data bus. The module 
displays the 96-character ASCII set 
as well as European characters and 
scientific symbols. It can also dis- 
play user-defined fonts. Display 
characters are blue-green. You can 


(e) ARIE 





STACKABLE 





CONNECTOR — 


lets you 

stack 1/16” 

boards on .500 or 
-600 board centers! | 


Available 


single (4 to 20) or 


dual rows with 40 (8 to 40) 
positions on.100x .1 00 grid. 


Connectors are press mountable and hermaphro- 
ditic, so stacking as many boards as desired is 
possible. Connectors are also side-to-side stack- 
able. Short pins available for bottom board and 
longer pins for stacked boards. Pins available in 
tin, gold or selective plating. Body is UL 94VO 


rated. 





See EEM Vol. 2, 1149-1152 
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® P.O. Box 130 
Frenchtown, NJ 08825 
Telephone (201) 996-6841 

ELECTRONICS, INC. TWX 510-235-3391 


Headers, Sockets, Jumpers, DIP Switches, 025 Sq. Stix, etc. 


dim the display. $3500 (10). Deliv- 
ery, 12 weeks ARO. 

IEE Inc, Industrial Products 
Div, 7740 Lemona Ave, Van Nuys, 
CA 91405. Phone (818) 787-0811. 
TWX 910-495-1707. 
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SWITCH ASSEMBLIES 


TH Series thumbwheel assemblies 
are available in 2-, 3-, and 4-digit 
models with BCD outputs of either 
positive or negative logic. You can 


type connectors 





UPCR Printed Card Receptacles 
(.100, .125, .156 spacings) 

IMI-MH Miniature Connectors (MS 
& others; Miniature Hex) 

REMI RE-entrancy Miniature crimp- 


UPCC-RECP Two-Unit P.C. Connec- 
tors (.156, .100 spacings and co-ax) 


980-990 Power Connectors 


URC Miniature Power Con-clip 
connectors (size 16, 20 contacts) 


WRITE OR PHONE TODAY 


also order them bused (one, two, 
four, or eight outputs tied together 
with grounds separate) or not bused 
(all inputs and grounds separate). 
The design features an integral 
bezel for mounting and screw termi- 
nals for wiring. Connections are la- 
beled. The sealed switches are pro- 
tected against moderate amounts of 
dust and dirt. (A different assembly 
is available for harsh environ- 
ments.) 2-digit assembly, $44.95; 3- 
digit, $54.30; 4-digit, $65. 

Cherry Electrical Products 
Corp, 3600 Sunset Ave, Waukegan, 
IL 60087. Phone (812) 360-3413. 
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HIGH-SPEED MODEM 


The LDM85 __limited-distance 
modem features baud rates of 19.2k 
at 2500 ft and 9.6k at 2 mi. The 
modem includes optical isolation, di- 
agnostic LEDs, a null-modem 
switch, industrial surge protection, 


_| for critical applications in 
military, naval & aero-space 
A communication, detection 
and actuation systems. 
WE MAKE THEM ALL! 


MIG-WG-MPC Two-Unit P.C. Con- 
nectors (.100 spacing; solder, dip- 
solder, removable crimp) 
UMI-RUMI Ultra-Miniature 
Connectors 

UMG Two-Unit P.C. Connectors 
(.100 spacing; solder, dip-solder, 
removable crimp) 

SMI SubMiniature Connectors 
USC connectors meet all 
applicable Mil-Specs 


FOR YOUR FREE CATALOGS. 


U.S. COMPONENTS, INC. 
35 Carlough Road, Bohemia, NY 11716 


1-516-589-8080 
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June 10-12, 1986 
Bayside Exposition Center 
Boston, Massachusetts 





Advance Registration Form 


(Exhibition Only) 
NEPCON East ’86 


Mailing Deadline: May 16, 1986. After May 16, 1986, do not mail. Bring 
completed form to show for entry to the exhibits only. 

PLEASE PRINT IN BLACK INK 

First Name Last Name 


( ) : 


Phone 


Title 
Company 
M/S 


Address 

RES eso > cs TR URS a Sal ls Ml We We ae ae De ies ae 
City State 
Wes sR Wes fC le i tary ee ate a OR, OR Sales eS 


Telex Zip 
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Make plans now to attend. What you learn and 
observe during this premier three-day event will 
enhance your future success in achieving high qual- 
ity products, cost-effective production yield, and 
solutions to your production problems. 


See, compare, and evaluate the most complete 
range of electronics packaging, production and test 
equipment and materials available—demonstrated 


by over 400 leading companies. 


Observe practical applications of the latest advances: 
in quality control and surface mount technology 

on PC Boardwalk and InSurf, a fully operational 
manufacturing line that demonstrates step-by-step 
techniques for the production of multilayer circuit 
boards—a NEPCON exclusive! 


The Conference Program will focus on the key issues 
and new findings that will prepare you to meet today’s 
manufacturing challenge of quality, productivity, and 
technology. Industry leaders will share their research, 
case histories, and professional expertise. 


Complete form and return to: 


Cahners Exposition Group 
Cahners Plaza, PO. Box 5060 
1350 East Touhy Avenue 

Des Plaines, IL 60017-5060 
(312) 299-9311 

TLX: 256148 CEGCHG DSP 


© Reed Holdings, Inc. 1986 


() Please register me for exhibits only. Free admission with this form. 


Save $10.00. 
[] Please send more information and registration materials for the 


Conference Program. 
[] Please send an official housing request form. 
[1] My company is interested in exhibiting at future events. 





JOB FUNCTION (Check one category only) 























A (J—Circuit/System Packaging H (J—Semiconductor/Hybrid 
B (J—Circuit/System Design Micro Test 

C (—Production/Manufacturing | (J—Purchasing 

D O—QC/QA Reliability Test J (J—Corporate Management 
— (J—Production/Assembly Test K (J—Sales 

F (J—Environmental/Final Test L (J—Research/Development 
G (J—Printed Circuit Test M (jJ—Other 





PRODUCT INTEREST (Check all categories that apply) 
| am interested in these product categories: 














01 (J—PC Design 04 ()—Circuit Packaging 
02 (J—PC Board Fabrication 05 CJ—Inspection & Test 
03 Li—Circuit Assembly 
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and a selection of connectors. It also 
communicates over two _ twisted- 
wire pairs. This feature overcomes 
the distance limitations of RS-232C 
ports and allows you to connect com- 
puting and peripheral devices that 
are miles apart. The unit requires 
no external power because its cir- 
cuits derive power from the RS- 
232C signals. The manufacturer 
uses low-power circuits and an opti- 
cally isolated receiver to make this 
feature possible. $77. 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 746- 
1111. TWX 910-952-1111. 
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TIMING MODULES 


Designed for pe boards, the Ic- 
sotimer solid-state timing modules 
can switch standard relays and con- 
tactors. Accuracy equals +2% 
under fixed conditions. Timing func- 
tions available are on delay, off 





delay, interval, and triggered inter- 
val delays. The timing ranges cover 
0.1 to 1, 0.5 to 5, 5 to 50, 30 to 300, 1 
to 10, 12 to 120, 3 to 30, and 6 to 60 
sec. Input voltages are 120V, 24V, 
and 12V ac; and 240V, 48V, 24V, 
and 12V de. From $8 for on delay 
and from $12 for other timing func- 


tions, depending on timing range. 

Instrumentation & Control Sys- 
tems Inc, 520 Interstate Rd, Addi- 
son, IL 60101. Phone (312) 543- 
6200. TWX 910-991-5945. 
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TERMINAL STRIPS 
The Series 700 terminal strips fea- 
ture UL and CSA listings (it is also 
built to comply with VDE require- 
ments), 5- and 10-mm centers, a flat 








SRAMs. The By 


EDI's Bytewide SRAMs, the widest range of devices available in JEDEC compatible, 28 pin DIP and 
plastic SOP is very affordable. No wonder more designers are turning to EDI SRAMs for commercial 


Technical information: (617) 435-9077. ELECTRONIC DESIGNS INC. 35 South Street, Hopkinton, MA 01748, USA, TELEX 948004 
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base, and straight- or right-angle 
pe-board-compatible terminals. 
Five-mm center strips are available 
with 2 to 32 positions; 10-mm center 
strips have 2 to 16 positions. The 
strips include captive top screws. A 
wire-protector plate on each posi- 
tion distributes the pressure on the 
wire. All terminals are tin-plated 
copper for high-reliability solder 
connections. A _ 10-position unit, 
$1.25 (1000). 

Magnum Electric, 6385 Dixie 
Hwy, Erie, MI 48133. Phone (800) 
521-0330. 
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BARRIER STRIPS 


The 25000 Series barrier terminal 
strips are rated at 20A. They are 
made of a general-purpose phenolic 
material and come with either 
screw terminals or low-cost rivets. 
The open-back devices have termi- 
nals spaced on “%e-in. centers. Bar- 


rier height is 0.50 in. and width is 
0.69 in. They can be furnished with 
one to 80 circuits. Hardware options 
include a wide variety of terminals 
and jumpers. Top terminals come in 
1-sided solder, 2-sided solder, and 
quick-connect styles; over-the-side 
terminals are also available. Strips 
with screws assembled and without 
terminal hardware, $0.10 per circuit 





(500). Delivery, six to seven weeks 
ARO. 

Vernitron Corp, Beau Products 
Div, Box 10, Laconia, NH 03247. 
Phone (800) 367-2328; in NH, (603). 
524-5101. TWX 710-864-1843. 
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A/D CONVERTER 
Using a 2-step subranging technique 
with digital error correction, the 
ADC600 12-bit sampling A/D con- 
verter digitizes analog signals at 
rates to 10M samples/sec. It incor- 
porates an S/H amplifier, encoders, 
a reference D/A converter, and tim- 


ewide Bunch. 





available to MIL-STD-883 specs. Speeds reach 35ns. Capacities extend to IMbit. And the 32K x 8 in 
industrial, and military applications. The Bytewide Bunch. 


RED 


The future...today. 


-LECTRONIC DESIGNS EUROPE, Shelley House, The Avenue Lightwater, Surrey GU18 5RF, United Kingdom, Phone 276 726 37 TELEX 858325 
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Give Your 
_ Computer 
i System 
the Right 
‘Louch 














With the 
Elographics 

E274 
Touch 
Screen 





Your customers are looking for improved human-computer inter- 
faces. With the E274 Touch Screen, your computer system will offer 
just that. And people will want to use it again and again. 


Why? Because the E274 is a natural operator-computer interface. It 
responds to your finger’s slight pressure exactly the way you expect. 
Without delayed, premature, or accidental triggering. With any 
pointing device you choose — finger, gloved finger, ball-point pen, 
or stylus. 


And you won’t need to redesign your system. Elographics has touch 
screens to fit most CRT’s from 5 to 25” diagonal and makes custom 
shapes and sizes. Both RS232 and PC bus controllers are available. 


To find out more about the E274 and its million-touch durability, 
harsh-environment reliability, and .003” resolution, get in touch 
with us. 


We'll give your computer system the right touch. 








105 Randolph Road Oak Ridge, Tennessee 37830 Telephone: (615)482-4100 
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ing circuits on a 4-layer pe board. 
Input impedance is 1.5 MQ; signal 
range is +1.25V. Linearity error at 
200 Hz is +% LSB, gain error is 
+0.1%, and offset error is +2.5 mV. 
Power consumption is 8.5W. No 
codes are missing over the specified 
temperature range of 0 to 70°C. The 
S/H amplifier provides a 6-nsec ap- 
erture time with +25 psec uncer- 
tainty. Overall input bandwidth is 
50 MHz. $1795 (10). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 746- 
1111. TWX 910-952-1111. 

Circle No 379 


SOO KOBDR: SSK ES, see 
STAR NI 


Ky 


Eanes 
LLIGENT LUD 


DISPLAYS 


The Daystar Nova Series 3803 2- 
line x 16-character LCDs are offered 
in both 20° and —20° preferential 
viewing angle versions for top or 
bottom viewing. These alphanumer- 
ic modules feature a temperature 
range of —30 to +85°C. Because 
they require 12 mA at 5V de, they 
are suitable for battery-powered op- 
eration. The optional electrolumi- 
nescent backlighting permits use in 
complete darkness and requires 125 
mA at 5V de. Onboard electronics 
contain all drive, refresh, and char- 
acter-generation functions. Charac- 
ters measure 0.36 in. high and can 
be read from 15 ft away. $82 (100). 

IEE Inc, 7740 Lemona Ave, Van 
Nuys, CA 91405. Phone (818) 787- 
0311. TWX 910-495-1707. | 
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LCD PANEL 


This first in a series of LCDs, part 
#3.723-053D, provides simulated 
3-D presentations. The device fea- 
tures 3% digits that are 0.7 in. high, 
with three decimal points and a 
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colon. Contacts are on 0.1-in. cen- 
ters with physical glass size measur- 
ing 1.5x2.75x.115 in. Options in- 
clude polarizer, color filters, 
backlighting, and custom artwork. 
Evaluation units, $48.95; production 








units $9.90 (10,000/year). 


WE THINK YOUR CAREER 
NEEDS SOME CLOSE ATTENTION. 


That’s why we've created EDN Career News. It’s the one 
publication focused entirely on the career concerns of 
electronics engineers. And it’s the added source you need tofind 
new career opportunities. 


EDN Career News expands EDN’s career coverage with the same 
first-rate editorial that’s made EDN first among electronics 
engineering publications. Career News looks at the legal and 
government-related issues affecting the electronics industry. And 
at personal growth issues to help you reach your professional 
potential. 


Join the 300,000 electronics engineers and engineering 


managers who pay attention to EDN Career News each month. It 
will make a difference in your career. 


For Professional Growth and Development 


Roberta Renard, National Sales Manager 
475 Park Avenue South, New York, N.Y. 10016 (212) 576-8045 
Cahners Publishing Company 


Publishers of 35 specialized business magazines in Building & Construction 
© Electronics & Computers ¢ Foodservice * Manufacturing * Medical/Health Care 





UCE Ine, 24 Fitch St, Norwalk, 
CT 06855. Phone (208) 838-7509. 
Circle No 381 
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TOUCH SCREEN 


The Series 3000 touch screens and 
controllers feature scratch- and 
abrasion-resistant, solid-glass, non- 
glare screens with a fused coating 
that cannot be punctured or torn, 
according to the manufacturer. Un- 
like infrared systems where beams 
are broken to establish X-Y coordi- 
nates, parallax is rarely a problem 
because you actually touch the 
screen to control the computer. The 
screens allow 80% light transmis- 
sion with minimum dispersion and 
provide 100100 touch points with 


+2% accuracy. Fitting on 9- to 
25-in. monitors, each screen has a 
self-adhesive gasket and is aligned 
simply by touching four points. Cir- 
cuitry is static-safe to 20 kV. $395 
(OEM qty). 

Interaction Systems Inc, 24 
Munroe St, Newtonville, MA 02160. 
Phone (617) 964-5300. TLX 753582. 

Circle No 382 


PLUG CONNECTORS 


These 0.1x0.1-in. grid male IDC 
connectors offer integral ejector- 
latch options. Ejector latches on the 
4600 Series plug connectors ensure 
reliable socket-to-plug seating in 
high-vibration and -shock environ- 
ments. The ejector function makes 
plug removal easier even in tight 
spaces, without strain on the cable 
or damage to pins, according to the 
manufacturer. Connectors are avail- 
able in six sizes (14, 16, 24, 30, 36, 
and 64 pins). The devices feature 





copper-alloy contacts with gold plat- 
ing over nickel and a cantilever U- 
shaped contact. The 4650-6300, a 
00-pin latched plug, $5.48 (1000). 
3M, Box 2968, Austin, TX 78769. 
Phone (512) 834-6563. 
Circle No 383 


8-BIT VIDEO DACs 


The RGB 3800/3808 D/A converters 
are hybrid circuits that each contain 
three channels of video output plus 
composite synchronizing- and blank- 
ing-output signals. These signals 












MOD 35 (15”) 238 


High-density display 
features up to 35 kHz 
scanning frequency. 


display. 





241 


Optimiser™ (12”, 15”, 17”, 19”) 
Optimum performance in a 


space-saving package. choices. 
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Wells-Gardner takes the “CUSS’ 





Spectrum 14™ (14”) 
High resolution color 





Customiser II" (7”, 9”, 12”, 14”) 
Wide variety of application 






239 
MOD 64 (15”, 17”, 19”) 


Low profile design for 


terminals, instrumentation. 


240 


High-density display features up 
to 70 kHz scanning frequency. 


243 
Minimiser™ (5” x 9”, 7” x 12”) 


wells-Gardner ELECTRONICS 
CORPORATION 


"out of customized 


Customizing means 
frustrating in some 
engineering circles— 
synonymous with 
costly time and devel- 
opment delays. 


At Wells-Gardner, as 
much as 80% of the 
custom design work is 
already done for you 
and skilled systems 
engineers are available 
to work with you in tailor- 
ing the remaining 20% 
fo your application. 
Choose from any of the 
base models shown. 


For details, call Larry 
Brady, Vice President, 
Data Display. 





microcomputers, point-of-sale 
See Us at MINI MICRO Northeast Booth #2703 


2704 N. Kildare, Chicago, IL 60639 
312/252-8220 TELEX:25-3286 FAX:312/252-8072 





SERVING CONSUMER AND INDUSTRIAL ELECTRONICS FOR MORE THAN SIXTY YEARS 
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SO FAR, ENGINEERS HAVE COME TO DIALIGHT WITH 
1000000 DIFFERENT IDEAS OF WHAT A SWITCH IS. 


For an engineer, choosing 
a switch is a very personal 
decision. Just like choosing a tie. 

That's why so many of you 
have come to Dialight. With 
over 1,000,000 switch designs 
to choose from, we have a style 
to suit every engineer. 

Of course, engineers 
design in Dialight for more than 
our variety. They also trust our 
reliability. They know we 
manufacture all our switches 
right here in the U.S.A. And we 
test every single one before 
we ship it. 

WE HAVE THE SWITCH THAT'LL 
TURN YOU ON. 

Dialight can deliver pushbuttons with momentary 
or alternate action. Neon or LED illumination. Hot 
stamped or engraved graphics. And legends from the 
word GO to HALT. 

We've even come out with illuminated pushbuttons 
with built-in resistors, to help button down wiring costs. 

If you're in the market for rockers, toggles or levers, 
Dialight can show you over a million combinations of 
actuators, terminations, contact ratings, functions, 


See Us at ELECTRO ‘86 Booth #535-539 
A North American Philips Company 





mounting styles and colors. 
Should you need to mount 
one ona circuit board, our 
sealed switches can save 
production steps. You just 
insert them along with other 
components and automatically 
wave solder and clean the 
finished board. That can save 
a lot in manufacturing costs. 
Which brings us to our final 
point. Dialight switches can 
save you money. We can supply 
you with exact equivalents tor 
C&K switches, for example. At 
a fraction of the cost. And we 
a can send you a sample within 
eT, AO Ours. 
So call us at 718-497-7600. Or, 
write Dialight Corporation, 203 H 
Harrison Place, Brooklyn, NY 
11237-1587 and we'll send you 
our catalogs. When you have 
some time, browse through 
them. And, please, if you don't 
see exactly what you like, 
just ask. 





iy 


DIALIGHT SWITCHES 
Products of, your imagination, 


EDN May 1, 1986 


CIRCLE NO 171 301 


Desk-Top Enclosures. 4 Day Shipment. 
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Be An Author! 


When you write for EDN, you earn professional recognition. And you earn $75 per pub- 
lished magazine page. 

EDN publishes how-to design application information that is read by more than 137,000 
electronic engineers and engineering managers worldwide. That’s an audience that could 
belong to you. 

If you have an appropriate article idea, please phone Jon Titus, Senior Editor, at (617) 
964-3030 or send a proposal and outline to him at 275 Washington Street, Newton, MA 
02158-1630. For a FREE EDN Writer’s Guide—with tips on how to write for EDN and 
other technical publications—please circle number 301. 


EDN First in Readership among Design Engineers 
and Engineering Managers in Electronics 
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operate at pixel rates to 40 MHz. 
Each of the three converters in the 
3800/3808 have 8-bit resolution and 
a color palette of 16.7M colors. The 
data inputs have latches, and the 
outputs do not require additional 
deglitching circuitry. The outputs 
drive a 75Q load directly with 
standard RS-348A video levels. 
These devices have TTL- and 
CMOS-compatible data and control 
inputs. The 3808 device also has 
three 256x8-bit RAM arrays for 
look-up tables, which offer a choice 
of any 256 of the palette’s colors for 
each sweep. Both devices have an 
accuracy of 1 LSB. Power require- 
ment is 4.5 to 5.5V. Operating 
temperature is 0 to 70°C. 3800, 
$89.95; 3808, $184 (100). Delivery, 
stock to 10 weeks ARO. 

Intech Inc, Microcircuits Div, 
2270 Martin Ave, Santa Clara, CA 
95050. Phone (408) 988-4930. TWX 
910-338-2213. 

Circle No 384 





SNAP SWITCH 


This spdt snap switch measures 
1 x0.625-in. It’s UL listed and CSA 
approved at 21A and 1 hp, 125V ac 
or 2 hp, 250V ac. Actuation pres- 
sure is 200g max. The switch fea- 
tures 0.25-in. quick-connect termi- 
nals, a fracture-resistant plastic 
body, and silver-alloy contacts. It’s 
available with a standard pin plung- 

er or a variety of levers. $1. 
Pres:Air:Trol Corp, 1009 W Bos- 
ton Post Rd, Mamaroneck, NY 

10543. Phone (914) 698-2026. 
Circle No 385 
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One Stop Shopping 
_] DEEP BRAWN ALUMINUM ENCEOSURES 


Over 40,0@0 standard sizes. Seamléss, draft free, 
Wlalhcolgaamce)(=, *-lalei--m-laleMomer-\ame) JMC a es 


[] ALUMINUM @ARRYING @ASES 
sivi-Meoxe)anye)(=i¢cm lia, ome alin) calcxelt-UCcme( kU -ie ani celal 
stock. Anodized omtextufed vinyl finishes over deep 
drawn shells. : 


[| PLASTIC CARF 
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s from 3%" to 26". 


8%" 17" and 19” panel widths. Heigh 
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(413) 267-5561 
MONSON, MA 











280 Page 
OF-i¢-l[ole me. 
Design Guide. 
iTS FREE. 


ES, ACCESSORIES 
slope-front and desk- top ¢ corMiguratigns. All steel welded 
orolarsieavlet(olamm ell me-lale|-Me)m-(erer-\- Xe) a(-\-e- ale me) 1aeLtl- 
(] BLOWERS, COOLING SYSTEM 
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a || ees) ~) om ov-¥-) 7-1 Bk /ABINETS 
Save design and engineerif ig time. Simple part numbe ‘“ 
ordering assures compliafice to all major specs. 
[] CHASSIS SLIDES AND ACCESSORIES 
Capacities from 80 to 275 Ibs/pair. Roll formed steel or 
aluminum. Broad sels (oi tolame) mat-lale|(=sie-146- (e100) 6-1 Con 
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Industrial Products Division 
INDUSTRIAL ELECTRONIC ENGINEERS, INC. 


7740 Lemona Avenue, Van Nuys, CA 91405 
Tel. (818) 787-0311 - Ext. 418 


For Reference Material Circle no. 13 





Ask about our Evaluation Kit Offer! 
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SOLID-STATE RELAY 


The military-grade ChipSwitch sol- 
id-state relay (SSR) uses two power 
ICs controlled by 5 mA or less of 
LED current. The device supplies 
current as high as 3A at 280V. It 
features a surge-current rating of 
30A and thermal resistance of 
10°C/W junction-to-case or 50°C/W 
junction-to-air. The relay is a nor- 
mally open SSR rated at 1.2A with 
precise zero-voltage turn-on and 
zero-current turn-off. It accepts log- 
ic-level inputs and provides ac-pow- 
er control of valves, solenoids, small 
motors, lamps, heaters, and ac-pow- 


er contactors. The device meets 
MIL specs R-28750/9 and 883B. Ina 
hermetically sealed, low-profile 
DIP, $35 (1000). Delivery, eight to 
10 weeks ARO. 

International Rectifier, 233 
Kansas St, El Segundo, CA 90245. 
Phone (218) 772-2000. 

Circle No 421 





SYNC STRIPPER 
The RSS-100A sync-stripper video 
IC and three passive components 
eliminate as many as seven ICs and 
10 discrete components to produce 


TTL-level, composite-syne pulses 
from standard- and nonstandard-in- 
put composite-video signals. Level 
detection provides internal de resto- 
ration and sync-pulse detection; 
consequently, you can use the de- 
vice with any video standard, re- 
gardless of scan rate, frame rate, or 
video bandwidth. The circuit oper- 
ates from +5V. In a 14-pin ceramic 
DIP, $18.40 (100). 

Third Domain, Box 35400, Tuc- 
son, AZ 85740. Phone (602) 299- 


8500. 
Circle No 422 


GATE ARRAY 


The HM3500 low-power ECL/TTL 
gate array serves the full range of 
military-temperature require- 
ments. An on-chip interface with 
ECL circuits eliminates the need for 
separate onboard signal converters 
in high-performance logic systems. 
The device uses a 2.5-y~m, oxide- 


Would you support a 32 bit project 
with a 2 bit operating syste! 








Of course you wouldn't! 


. 


We wouldn’t either. That’s why we 
developed the MTOS family of sophisti- 
cated but user-friendly real-time, multi- 
tasking, multi-processor operating 
systems. 





Rather than making MTOS small for the sake 

of smallness, we put a lot of very useful features 
in MTOS, so you wouldn’t have to re-invent them. 
Take MTOS-UX, for example. It supports multiple 


processors on the bus, links to UNIX™™, 


mailboxes, signals, event flags, semaphores 
and a completely dynamic set of system objects. 


- as industrial 
HO! Programming Inc. 





For detailed information on any of our systems, call or write (800) 228-MTOS, Industrial Programming, 
Inc., 100 Jericho Quadrangle, Jericho, NY 11753, (516) 938-6600, Telex: 429808 (ITT). 
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AT&T Information Systems 
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CUSTOM/STANDARD 


BEST QUALITY/SERVICE 


@ —40°C TO 95°C STORAGE /OPERATION TEMPERATURE 
@ LOW POWER/HIGH CONTRAST/ WIDE VIEWING 

@ DICHROIC/PHASE CHANGE TYPES 

@ PLASTIC PROTOTYPE/GLASS PRODUCTION/DOT MATRIX 
@ COMMERCIAL/MILITARY STANDARDS 

@ CUSTOM MODULES 

@ 2 7T0 4 WEEKS DELIVERY 


POLYTRONIX, INC. 
P.O. BOX 833024, RICHARDSON, TX 75083 
(214) 238-7045 


es 
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KNOW? 


EDN 
will sponsor 
electronics 
expositions in 
Boston, San 
Francisco, and 


Tokyo in 1986. 
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isolated, digital bipolar process and 
operates at system-clock frequen- 
cies greater than 300 MHz while 
dissipating only 3.5W. Typical in- 
ternal current-mode-logic gate de- 
lays are 400 psec, with a fan-in/fan- 
out of two. The device contains 120 
signal pins. The unit can interface 
with 10K or 100K ECL LSTTL de- 
vices, or any combination of the 
three at the same time. Price de- 
pends on the number of arrays to be 
designed, their complexity, volume 
ordered, and packaging. Nonrecur- 
ring engineering charges, $60,000. 
Honeywell, Digital Product Cen- 
ter, 1150 E Cheyenne Mountain 
Blvd, Colorado Springs, CO 80906. 
Phone (800) 328-5111 
Circle No 423 


INTERFACE IC 

The IXSE501 shaft-encoder inter- 
face IC links position and velocity 
feedback from motors to micro- 
processors. The device provides in- 
dex-pulse reading and differential 
line-receiver input functions. Index- 
pulse reading provides error detec- 
tion and homing as well as velocity 
control for high motor speeds. The 
RS-422-compatible, Schmitt-trig- 
gered differential line-receiver 








input provides accurate pulse count- 
ing and noise immunity. The device 
also features quadrature decoding 
to quadruple shaft-encoder line res- 
olution. The device has an optimized 
8-bit digital design that allows high 
motor speeds: 38,000 rpm max with 
a 100-line encoder and a 2-kHz sam- 
ple rate, and 3000 rpm max with a 
2,500-line encoder and a 4-kHz sam- 
ple rate. In a 20-pin DIP, $9.80 
(100). : 

Ixys Corp, 142 Charcot Ave, San 
Jose, CA 95131. Phone (408) 435- 
1900. 

Circle No 424 





POWER DRIVERS 


The CA3219AE, CA8252E, and 
CA3242E are quad-gated, power- 
driver ICs that provide the high- 
current levels necessary to interface 
logic circuitry to the resistive and 
inductive loads found in digital con- 
trol systems, instrumentation, and 
other applications. The first device 
is an inverting power driver; the 
second provides the same drive 
function in noninverting form. The 
third device is an inverting power 
driver that offers the additional ad- 
vantage of short-circuit protection if 
the load current exceeds a predeter- 
mined value. All three drivers can 
switch 600-mA load currents with- 
out spurious change in the output 
state. The input gates of each driver 
are compatible with either TTL or 
CMOS logic devices operating from 
5V power supplies. All the drivers 
contain internal diodes connected 
across the power-driver transistors 
to protect against voltage transients 
caused by inductive-load switching. 
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The Casio fx-7000G $79.95 It’s the 
world's first programmable scientific 
calculator with a graphic display. The 
only calculator that can give form to 
your figures, instantly drawing graphs 
that represent your formulas and 
calculations on its big LCD screen. 
And with a screen measuring 16 
characters by 8 lines, the fx-7000G 
can display enough informa- 
tion for some of your big- 
gest ideas. The formula 
or graph can then 
be stored and, 
when needed, 


CASIO « 


CASIO « 


Grapnicproor 
h-tech leadership. 


i 


brought back for an instant replay. 
The fx-7000G has 82 scientific 
functions—including linear regres- 
sion, standard deviation, as well as 
binary, octal and hexadecimal calcu- 
lations—making it useful in virtually 
any scientific or technical endeavor. 
In fact, without requiring com- 
puter knowledge—or costing com- 
puter dollars—the fx-7000G, 
with its 422 step memory, 
performs many func- 
tions you'd otherwise 
find only on a computer. 
There's ample evi- 
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dence of Casio's high-tech leadership 
throughout our entire line of scien- 
tific calculators. Our smaller-screen 
fx-6000G, for example, offers many of 
the features of our fx-7000G at even 

a smaller price. 

If you have any doubt as to who's 
the leader in high-tech calculators, 
simply pick up an fx-7000G and draw 
your Own conclusions. 

For more information call 1 (800) 


993-3338 Ext. 11. 


CASIO. 


Where miracles never cease 









Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, N.J. O7006 
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A REAL STEEL 


Data Instruments’ new Check our features: 
MEDIAMATE™ Pressure Trans- | side lialiscceect-)melt-]elale-lan 
ducer offers a corrosion resistant M&M + 1% accuracy 
stainless steel diaphram with M@ Exceeds 100 million pressure 
KoNVV@] =i\"tre|er-lalahava o) a(q=\ eam Balt cycles 
(aU Te [e [=e mi g-1[f-]e)(-mag-|anve|6(aq—) are) om @ Compact size 
erates with a 5 volt @ $39 (OEM quantity price) 


supply and pro- To learn how you can get 
vides a 50 mV your own MEDIAMATE for 


output. evaluation, give us a call. 


Data Instruments Inc. 
Lexington, MA USA 02173 
(617) 861-7450 


Low Cost OEM 
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ELECTRONIC MATERIALS 


Up to spec. 


New high-purity epoxies for MIL A-87172* compliance. 


Amicon 86 series epoxies are ultra-clean, low outgassing 
tape and paste adhesives designed for die, component 
and substrate attach in military hybrid packages. They 
feature: 

@ Low chlorides and other extractable ionic impurities. 
M@ No ammonia or other volatiles released after cure. 


M@ New curing agent results in lower moisture by RGA 
than previous epoxy adhesives. 


M@ Exceptional thermal stability--no short-term degrada; 
tion in air below 350°C. 

@ Non-irritating, easy to use. 

@ Compliance with supplier requirements for 
NSA 77-25A and MSFC 592, Rev. B. 


Find out more. Write: Amicon, 
25 Hartwell Ave., Lexington, MA 02173. 
Or call: 1-800-DIE-BOND (343-2663). 


*MIL A-87172 will be 
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Each can handle either resistive or 
inductive loads. Typical load-driv- 
ing applications include relays, sole- 
noids, ac/de motors, heaters, and 
incandescent and vacuum-fluores- 
cent displays. The devices operate 
over —40 to + 85°C. In 16-lead DIPs, 
CA38219AE and CA38252E, $3; 
CA8242E, $5.40 (100). 

RCA Solid State, Box 2900, Som- 
erville, NJ 08876. Phone (201) 685- 
6718. 

Circle No 425 





VOLTAGE REFERENCES 


The MAX670 and MAX671 are pre- 
cision 10V reference sources. Each 
device has Kelvin output and 
ground connections that result in 
load and line regulation indepen- 
dent of the line impedance between 
the voltage-reference output and 
ground. Laser trimming for initial 
accuracy and temperature drift en- 
sures high precision over the com- 
mercial, industrial, and military 
temperature ranges. The MAX671 
specs 1-ppm/°C max output-voltage 
drift and an initial output accuracy 
of 1 mV. The MAX 670 specs 3-ppm/ 
°C max voltage drift and 2.5-mV 
initial accuracy. Both devices fea- 
ture fine-trim adjustment, a maxi- 
mum line regulation of 50 wV/V, a 
maximum load regulation 10 
wV/mA, and a noise specification of 
12 pV p-p typ over the 0.1- to 10-Hz 
bandwidth. The devices are 100% 
burned-in at 150°C. MAX670, from 
$33.84; MAX671, from $39.80 (100). 
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reissued as part o 
MIL Std 883, and. 
thereafter be part 


Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 

Circle No 426 
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You said so yourself. 


Ask which electronic engineering publication is most useful on 
the job and your answer is EDN. 

Again and again. 

In fact, EDN has won 87 out of 125 (or 70%) of the independent 
readership/reader preference studies conducted since 1978. That includes 
capturing the 1984 Westcom Study, the most comprehensive readership 
study ever conducted in the industry. Which tells us EDN captures more 
attention than any other electronic engineering publication. 

Thanks. We couldn’t ask for better results. 
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First in Readership among Design Engineers and Engineering Managers in Electronics 


Cahners Publishing Company [1] Publishers of 33 specialized business magazines in Building & Construction ( Electronics & Computers 
C1 Foodservice (] Manufacturing (] Medical/Health Care Cahners Building, 275 Washington Street, Newton, MA 02158-1630 617/964-3030 
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CONTROLLER FOR YOUR FLAT PANEL DISPLAY APPLICATION. 
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regulators. In this series, Vin con- 25°C and <3% from —55 to +125°C. 
nects to the case, Vouris pin 2, and These devices exhibit no oscillations 
return is pin 1. Features include and are designed for radiation-resis- 
positive or negative input, output tant applications. $45 (50). Deliv- 
voltages from +2 to +50V, output ery, eight to 12 weeks ARO. 
current of 3 and 5A, and knee cur- Solitron Devices Inc, 1177 Blue 
rent and short-circuit protection de- Heron Blvd, Riviera Beach, FL 
signed to customer specifications. 33404. Phone (805) 848-4311. TWX 
Thermal resistance is 1°C/W typi- 510-952-7610. | 
cal, and Vour tolerance is <1% at Circle No 428 





EPROM 


The 27128B-110V05 128k-bit 
EPROM is a reduced-geometry ver- 
sion using the company’s HMOS 
II-E technology. It has 110-nsec ac- 
cess time, which represents a 40- 
nsec improvement over the manu- 
facturer’s 27128A-1 device. The 
higher speed eliminates wait states 
when you use the device with ad- 
vanced Ps. The memory fits the 
standard JEDEC-approved 28-pin 
site. In a windowed ceramic DIP, 
$9.80 (1000). 

Intel Corp, Literature Dept 
W-278, 3065 Bowers Ave, Santa 
Clara, CA 95051. Phone (408) 987- 
8080. 
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A Full Range of 
ELECTRONIC ROTARY SWITCHES 
from low-level to power applications 


Interrupt Ratings: to 10 amps. Continuous Ratings: to 25 amps. 
Up to 48 Positions. Applications include: Communications Sy- 
stems... Computers & Peripherals... Test Equipment... Power 
Supplies ... Medical Electronics... Industrial Controls ... etc. 
Available with: Special Contacting (encoded, shorting/non-short- 
ing, etc.); Special Terminals (PC mounts, solder & quick-connect); 
Dual Concentric Shafts; Key-operated; Spring-return; Field Ad- 
justable Stops; etc. 





REGULATOR ICs 
The CJSE-R Series voltage regula- ELECTROSW/ITCH 
tors add additional pinout combina- UNIT OF ELECTRO SWITCH CORP. 

tions to the company’s line of 3- 
terminal, fixed-output linear voltage 


180 King Avenue Weymouth, Massachusetts 02188 617/335/5200 ¢ TWX: 710/388/0377 


CIRCLE NO 180 
EDN May 1, 1986 311 


NEW PRODUCTS: COMPUTER-SYSTEM SUBASSEMBLIES 











INTERFACE MODULE _ 


Using buffered inputs and DMA 
outputs, this DHV11-compatible, 
16-channel asynchronous communi- 
cation interface module, the D5- 
CI101-16, has a transfer rate of 
04,000 cps. Each of the 16 full-du- 
plex communication channels can 
control remote modem communica- 
tion and furnishes selectable baud 
rates of 50 to 38.4k baud. Transpar- 
ent to DEC software, the module 









address space! 


¢ Built-in RAM and ROM tests ¢ Break- . 
points can be set in ROM or RAM « 
Breakpoints and emulation run at full 
target system speed ¢ Binary or hex 
programs can be downloaded over 
RS232 ¢ Assembles/disassembles 
code ¢ Traces execution ¢ Traces 
while skipping subroutines « Com- 
pares and alters memory, I/O and 


registers. 
SOFIAID, Inc. 
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True Full Speed Emulation 
Now Available 
With Overlay Ram! _ 


The |.C.E.BOX is a small, compact emulator, easy to move and use. Though 
it costs about the same as other handheld emulators, it is the only portable unit 
that offers true full speed emulation with hardware breakpoints. The |.C.E.BOX 
has 65,535 hardware breakpoints that can be set anywhere in memory—even 
in ROM! Optional ICEpack software supports symbolic debugging and includes 
ICEBASIC, a BASIC language designed especially for use with the I.C.E.BOX. 
Use it to create custom automation packages for production test and service. 
And now the REFRIGERATOR is available to tackle your toughest debugging 
jobs. The REFRIGERATOR is an |.C.E.BOX with the bonus of 16K of overlay 
RAM. The REFRIGERATOR can downlaod code into your target system’s ROM 


The |.C.E,BOX is available for the Z80, 
8085, and NSC800. processors for 
$600.00. The REFRIGERATOR (Z80 only) 
is $900.00. Contact Softaid, Inc., 8930 
Route 108, Columbia, MD 21045 — (301) 
964-8455. We accept Visa, Mastercard, 
checks and COD. 


interfaces via either RS-232C or 


RS-423 connectors to modems or: 


terminals. Approximately $900 
(OEM qty). 

Dyna Five Corp, 12040 Western 
Ave, Garden Grove, CA 92641. 
Phone (714) 898-6886. 
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IMAGE PROCESSOR 


The AT-428 is a plug-in board for 
capture, display, and storage of 
video images on an IBM PC/AT. 
The board can generate RGB 
pseudocolor display output. The 
processor digitizes RS-170 and 
CCIR analog video signals in real 
time, and it can store as many as 
four 384x512x8-bit images in its 
onboard video memory. Using the 
8-bit-deep frame store, you can as- 
sign 256 gray levels to each video 
image. The processor is mapped in 
the system’s memory, so the host 
PC/AT can use DMA to transfer 








stored images from the board to the 
PC/AT. Three RGB output look-up 
tables provide pixel data translation 
to the digital video information, for 
such functions as linearizing, 
thresholding, and gamma correc- 
tion. Three D/A converters provide 
three separate pseudocolor outputs 
for color or monochrome display 
monitors. For true-color, 24-bit 
video image digitizing and display, 
you can link three of the boards 
together. $2995. 

Datacube Inc, 4 Dearborn Rd, 
Peabody, MA 01960. Phone (617) 
535-6644. | 

Circle No 430 


PC SIGNAL PROCESSOR 


The Model 10 digital signal pro- 
cessor is a coprocessor board for the 
IBM PC/XT and compatibles. It fea- 
tures Texas Instruments’ 16/32-bit 


_TMS8S32010 digital signal processor, 


which is a fixed-point, high-speed 























gr venue. PO. Box 10373 
linois 60525-0373 USA 

: 4e. (312) 354-1040 TLX: 6871375 

TWX 910-683-1850 FAX: (312) 354-2820 | 
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Our wire routing devices expert-at-large 
has been promoted to our expert-at-small. 


Our new line of micro saddles for wire routing on adhesive backed, eliminating the need for drilling 


pe boards and other applications, has been de- and additional hardware. 
veloped to meet the needs of increasing miniatu- —_— Read over the specifications. Then write us or call 
rization. As the boards get smaller, the components —_ys for free product samples, additional informa- 
become more densely packed. tion and price quotations. 


Now you can choose the low-profile, space-saving Just ask for our expert-at-small. 


saddles to meet your requirements exactly. Top- 
entry units feature either adhesive backing or a PICHCO rae 
snap-’n-lock arrowhead. The side-entry model is 


In Illinois, call 312-539-4060 








MWSSEB side entry, on base. MWSB top entry, on base. MWS1 top entry. 

@ Only .250” (6.35mm) high by .325" @ Only .282" (7.16mm) high by .375" @ Only .232" (5.89mm) high by .075" 
(8.26mm) wide by .500" (12.7mm) deep. (9.53mm) square. (1.91mm) wide by .271" (6.88mm) deep. 

® Accepts up to ten 26-gauge wires— e@ Accepts up to ten 26-gauge wires— e Accepts up to ten 26-gauge wires— 
maximum o.d.: .031” (.78mm). maximum o.d.: .031” (.78mm). maximum o.d.: .031" (.78mm). 

@ Adhesive backing. No holes required. @ Adhesive backing. No holes required. @ Snap-’n-lock arrowhead fits .070" 

@ Nylon 6/6. RMS-01. Natural color. @ Nylon 6/6. RMS-01. Natural color. (1.78mm) diameter hole in a .060° 


(1.52mm) thick board. 
@ Nylon 6/6. RMS-01. Natural color. 
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wP. Sample execution times are 400 
nsec for multiply-accumulate and 60 
msec for 1024-point complex FFTs. 
Three 16-bit timers provide sam- 
pling rates from 0.001 Hz to 200 
: ce | kHz. The coprocessor has a 2-way 
CIRCLE NO 184 16-bit register for communications 
between the TMS32010 and the 
PC’s CPU, and it has mutual-inter- 
rupt capabilities. An external I/O 
| bus connector permits the addition 
tu e e O O g ' } of special-purpose boards. Bundled 
software includes a debugger, in- 
line assembler, disassembler, sig- 
nal-display software, and applica- 
t(y )iib-al-a-jé [see UNIFORM TUBES] 1: the science of cut- tions examples. $750. 
ting, closing, reducing, Dalanco Spry, 2900 Connecticut 
expanding, corseting, flaring, Ave NW, Suite 241, Washington, 
flanging, slotting, lancing, DC 20008. Phone (202) 232-7999. 
punching, notching, flat- Circle No 431 
tening, piercing, rounding, 
dimpling, bulging, beading, 
bending, and coiling minia- 
ture tubing. 2: technology 
used to meet the most exact- 
ing design requirements for 
tubing. 3: a means of mini- 
mizing component costs. 











For further definition 
call or write today. 








MEMORY CONTROLLER 
UNIFORM TUBES, INC. The GMSV09 mass-storage control- 
Collegeville, PA 19426-0992 © Telephone: 215/539-0700 ler offers SMD (storage module 
QUITE | twx. 510-660-6107 « Telex: 84-6428 drive) and QIC-02 interfaces for 





VME Bus systems. You can order 
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Communication, coordination and cooperation in action. It's the same at ZAX. 





==" vay think power, speed and sophistication are all you 
need in an emulator, take a lesson from a Formula One team’ 


The Formula That 
Determines Number One 

The World Driving Championship is 
contested in vehicles which represent 
the absolute pinnacle of power, speed 
and sophistication in motor racing: 
Formula One. 

Their engines are smaller than a VW 
bug’s, yet they produce a formidable 
1000+ horsepower. Speed? Formula 
One cars can blister the pavement from 
0 to 100 mph before you can finish read- 
ing this sentence. The sophistication level 
is astonishing: Disk brakes made from 
carbon fiber-reinforced plastic, 7-speed 
transmissions, intake and exhaust valves 
that actuate from compressed air rather 
than conventional springs. 

Yet, behind all the impressive numbers 
and sleek shapes, there remains a less 
flamboyant activity that no driver could 
complete a lap without-communication. 

We think it’s the same with our 
emulators. 

Communication: The Key 
to a #1 Development System 

At ZAX, we too build power, speed and 
sophistication into each of our |CD-series 
emulators. And something more— 
proficient communication. Because 
emulators that can communicate ensure 






you of a more flexible operating environ- 
ment and additional emulation features. 

ZAX emulators can be controlled by 
any terminal utilizing RS-232 interface. 
This allows you to use a full-size ASCII 
keyboard and large CRT for easy view- 
ing and control. So now you can see the 
output of your input. And RS-232 inter- 
face means unrestricted use of personal 
and mainframe computers via ZAX’s 
ZICE communications utility. (You can 
also control our emulators with a terminal 


“‘Simplicity to start fast, Power to finish first”’ 


ZAX In-circuit emulators for Z80, 6809/E, 68000 family, 8048 
family, 8051 family, 8085, 8086/88 & 80186/88, and V20/V30 


Processors. 


Zax Corporation 
CIRCLE NO 103 





or PC and then download code from a 
mainframe for workstation efficiency.) 


The Logic of a Logic-State 
Analyzer Interface 

Our newest communication feature 
allows each of our emulators to directly 
interface with any standard logic-state 
analyzer connector. This potent combina- 
tion merges an LSA’s sophisticated 
trigger, qualification, data-acquisition 
and measurement capabilities with our 
emulator’s debugging mechanisms and 
memory facilities. 

Choose from an extensive line of 
manufacturer’s software products, and 
the complete package results in a 
modular development system that’s 
powerful, fast, sophisticated and com- 
municates with your current equipment 
inventory—economically. 

So, the next time you’re in the market 
for an emulator, take a lesson from a For- 
mula One team and let communication 
be your vehicle to success. 


For information on other ZAX emulator 
features and news about entire product 
line, call us toll free 1-800-421-0982 
(714 474-1170 in California). Or write us 
at ZAX Corporation, 2572 White Road, 
Irvine, CA 92714. Telex 183829. 


Schroff — Innovative design is not left to chance 


Cases with a system 
approach for 


Microprocessors 


Match the pace of today’s fast-moving electron- 
ics market with ... 


Compac... 

available in a range of widths and heights. Inter- 

nally suitable for applications using the modular y 
euroboard system. A comprehensive line, offer- 

ing many accessories. 


Comptec... 
the high quality 19” case with many features 1U 
to 12 U. | 
Both case styles are of rigid frame construction \ 
and offer a high level of structural support and | 
design capability. 



































_ Compac—Comptec 
_ for immediate response 
call Schroff first. 
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the controller with both interfaces 
and transfer rates of 10M bps or 
16M bps; SMD-interface-only ver- 
sions are also available. Versions 
with the QIC-02 interface can run as 
many as four streaming-tape drives. 
You can read both soft- and hard- 
sectored track formats, and sector 
length is software programmable. 
The controller has user-program- 
mable drive characteristics for 
SMD/CMD/MMD/LMD. interfaces, 
and it meets CDC specifications. It 
also has its own controller and drive 
diagnostics. $2495 to $3295. 
General Micro Systems Inc, 
4740 Brooks St, Montclair, CA 


91763. Phone (714) 625-5475. po 
Circle No 432 





VME BUS DSP BOARD 
The ICS-100 is a VME Bus multi- 
channel finite-impulse-response 
(FIR) filter board with four simulta- 
neously sampled analog inputs and 
four analog outputs. A 12-bit A/D 
converter sequentially digitizes the 
samples. The sampling rate can be 
as high as 500 kHz. Digitized input 
signals are buffered in a FIFO for 
input toa VME Bus host. The 16-bit 
FIR-filter software operates on as 
many as four real or two complex 
inputs. The filter features program- 
mable filter lengths from 4 to 255 
taps per channel; two switchable 
coefficient-memory blocks; and a 
computation rate of approximately 
100 nsec per tap. The ICS-100 VB 
version does not include the analog 
input and output section. The proc- 
essing circuits accept data from ei- 
ther the 12-bit A/D converter, or 
through a 16-bit host port; for the 
ICS-100 VB, it accepts data through 
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a 16-bit front-panel port. The out- 
put section comprises a 4-channel 
D/A converter and a 512-word 
FIFO to buffer the filter-output 
data for transfer to a VME Bus 
host. You can generate an interrupt 
on board after every filter output or 
after every n filter output, depend- 
ing on the interrupt interval se- 
lected. User-developed software se- 


lects the processing options by 
writing to the parameter and con- 
trol registers, and then writes the 
filter coefficients into the coefficient 

memory. ICS-100V, $3295. 
Interactive Circuits & Systems 
Ltd, 3101 Hawthorne Rd, Ottawa, 
Ontario, Canada K1G 3U8. Phone 
(613) 521-0590. 7 
nee : Circle No 433 


_ Surface Mount 
_ Crystals 


e 4 MHz to 150 MHz 
@ Gull Wing Leads 

e Budget-Sensitive Price 
...and USA Made! 


Call or write for data. 


© Crystals ¢ Crystal Oscillators ¢ Free Catalog 


Another affordable luxury from the first name in frequency control. 


BLILEY ELECTRIC COMPANY 


2545 West Grandview Blvd. 
P.O. Box 3428, Erie, PA 16508 


(814) 838-3571 


TWX 510-696-6886 
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Arm fire components 
Safe arm components 
Sequencer switches 
Manual switches 


Intervalometers 


Ledex may have already developed 
what you need. So we may be able 
to shorten your design time on new 
and retrofit MIL-spec projects. 

Our frequently used subassemblies 
are fully MIL-qualified, 
documented, and produced in 
volume. Perhaps a modification 
could give you a head start in 
reducing interfacing and improving 
reliability. We've been 
electromechanical experts since 
1942. Request our new 

Capabilities brochure. 


Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 
Phone: 513-898-3621 
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WINCHESTER DRIVE 


The HP 97503B, a 20M-byte, 3%-in. 
Winchester disk drive, suits the in- 
dustrial OEM market. Using forced- 
air cooling, the mechanism can con- 
tinue to operate over the 0 to 60°C 
range even during drastic tempera- 
ture changes. The drive specs a 
vibration tolerance of 8g nonopera- 
tional and 2g operational. An elec- 
tronic feedback system measures 
servo information written between 
each data sector, allowing the drive 
to read and write data accurately 
even under less than ideal condi- 
tions. Projected MTBF is 40,000 
hours. A controller is available for 
the IBM PC, PC/AT, PC/XT, and 
compatibles. Drive/controller com- 
bination, less than $750 (OEM qty). 

Hewlett-Packard Co, 1820 Em- 
barcadero Rd, Palo Alto, CA 94303. 
Phone local office. 
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COMPUTER 
The 712G is a single-board, System 
V-compatible subassembly contain- 
ing a 68010 CPU (or two 32082s) and 
a no-wait-state RAM that provides 
error checking and correction. The 
2M-byte onboard RAM is expand- 








able to 4M bytes. The computer can 
run software supplied by the cus- 
tomer, or it can run the company’s 
real-time, Unix/Xenix System V- 
compatible OS, RTIX. The board 
furnishes four RS-232C ports (ex- 
pandable to 12), 5%4- and 8-in. flop- 
py-disk interfaces, and two SCSI 
interfaces. A VME backplane is op- 
tional. The board is available in sev- 
eral configurations. A typical subas- 
sembly, including demand paging, 
battery-backed clock/calendar, au- 
tomatic start and boot, and a socket 
for a floating-point processor, costs 
$1890 (OEM aty). 

Isotron Inc, 140 Sherman St, 
Fairfield, CT 06430. Phone (203) 
255-7443. TLX 756436. 
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IMAGE PROCESSORS 


The DT2851 high-resolution frame 
grabber digitizes, stores, processes 
in real time, and displays video im- 
ages. The DT2858 auxiliary frame 
processor, a 16-bit pipelined pro- 
cessor, connects directly to the 
frame grabber over special I/O 
ports and can improve system per- 
formance. The auxiliary processor 
can compute a 3X8 convolution on a 
012512x16-bit image frame in 
0.85 sec. The DT-Iris image-proc- 
essing software implements pro- 
cessing algorithms on the DT hard- 
ware 250 times faster than the 
PC/AT alone, according to the man- 
ufacturer. Multiple synchronization 
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It's notonly a100 MS‘s storage scope. 
It’s a front for another operation. 


Introducing the Gould 4050 DSO." 

The only high performance scope with 
digital storage, signal processing and 
conventional analog operation. 


Look at today’s digital storage scopes and 
you’re bound to be intimidated. Not simply 
because of what they cost. But because 
they’re hard to use as well. 


Gould’s new portable 4050 is a better 
solution. At $7290, it’s priced nearly $2000 
less than the leading competitive scope — 
which doesn’t even have conventional 
analog operation. 

The secret behind the 4050's power and 
precision is its dual, single rank, 8 bit flash 
converters. You can be assured of mini- 
mum noise, excellent bit resolution and 
fast update rates. And Gould even offers 
advanced features to keep up with its 
horsepower. 


Take signal processing. Gould’s unique 
keypad gives you signal processing at the 
touch of a button. Yet the basic instrument 
is kept simple and easy to operate. 


What's more, it has two independent cur- 
sor methods backed up by five reference 
memories. And you can even output to 

an HPGL compatible plotter for fully anno- 
tated multicolor hard copy. 


But Gould doesn’t stop here. Many other 
advanced features make the 4050 an 
excellent bench instrument. And with its 
onboard IEEE 488 interface, you can even 
automate your testing. 


For more information or a demonstration, 
write Gould Inc., Recording Systems 
Division, 3631 Perkins Avenue, Cleveland, 
OH 44114. Or in the U.S. and Canada, call 
1-800-447-4700, Operator 100. 


High Performance Solutions in Factory Automation, Computers, Instrumentation, 


Defense and Semiconductors. 
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Electronics 





SWIG 


As the electronics industry advan- 
ces, you Cant afford tobe left behind. 
The obvious choice for efficiency is 
switch mode power supplies. And 
the obvious choice for your linear 
ferrites is PERMAG, the world’s 
largest distributor of permanent 
magnets, magnetic assemblies 
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and linear ferrites. Linear ferrites 
from the finest mills worldwide— 
IGC, Siemens, Stackpole and Kry- 
stinel. And PERMAG offers the 
most sophisticated fabrication 
procedures and the most com- 
prehensive engineering expertise 
you can find. 


To Switch Mode Power Supplies 
And To Ferrites From 












| &PERMAG | ~ 


400 Karin Lane, Hicksville, NY 11801 


L) Please send your latest Linear Ferrites Catalog. 
CL] Have salesman call 
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State Zip 
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For Fast Action Call: 1-800-346-6600 Ext. B-185 


Going to High-Voltage 
DIGITAL DISPLAYS? 


DRIVE 


SAFELY wath 


FEATURES: 

@ Dielectric Isolation 

@ Years of Proven Quality 

@ Highest Possible Reliability 
@ Freedom From Latch-Up 
@ Gas Discharge Drivers 

@ Vacuum Fluorescent and 
@ Plasma Drivers 

@ Custom Drivers 


DIONICS 65 Rushmore Street, Westbury, NY 11590 
(516) 997-7474 © Outside N.Y. 1-(800) DIONICS 


Bem: cee 
Literature 


[3 Please 


Telephone 


® Costly System Repairs 
®@ Risking Display Damage 
® Voltage-Spike Damage 


@ Field Failures 
@ Ghosting Images 
@ False Firing 





Company 
Address 


Telephone No.( ) 
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inputs and outputs permit the board 
to use nonstandard and standard 
video sources, including all video 
cameras, VCRs, and slow-scan de- 
vices. Input signals are digitized 
into 512 horizontal lines, with 512 
pixels each. The processor can 
merge, subtract, or offset frames by 
a constant value. AND, OR, and 
XOR logic operations are also possi- 
ble. The memory architecture of the 
frame grabber features two 256k- 
byte memory buffers (enough on- 
board storage for two complete 
image frames). A RAM conversion 
table and a 16-bit ALU include 256- 
bit histograms, zoom, pan, scroll, 
and other arithmetic and logic oper- 
ations. The 16-bit/pixel internal ac- 
curacy eliminates round-off errors 
in intermediate calculations. 
DT2851, $2995; DT2858, $1495; DT- 
Iris, $995. 

Data Translation Inc, 100 Locke 
Dr, Marlboro, MA 01752. Phone 
(617) 481-3700. TLX 951646. 
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DISK CONTROLLER 


The VESDI-82, a disk controller for 
systems using the ESDI (enhanced 
small device interface) protocol, em- 
ploys an MC68000 pP and supports 
a maximum data-transfer rate of 
1.2M bytes/sec when connected to 
10M-bps drives. In addition, it has a 
250k-byte cache, the parameters of 
which are software selectable. The 
disk controller performs single-com- 
mand disk reads to multiple por- 
tions of the address space; contigu- 
ous or scatter/gather memory 
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When speed is critical, Solartron’s 
7061 is the answer. Responding 
within 3 ms to an external trigger, 
the 7061 can output 300 readings 
per second on the IEEE-bus or 
signal an alarm condition within 

1 ms. User-selected integration 
times provide 4-1/2 to 7-1/2 digit 


resolution. 


An internal memory captures up 
to 8000 readings at a rate of 1500 
readings per second, compares 


them to a defined input level, and 
produces a before and after 
record of results. An extensive 
math and statistics package is 
available for data reduction. A 
scanner option provides 16 input 
channels in addition to the main 
and reference inputs. All 18 
channels may be scanned in any 
sequence at a rate of 300 channels 
per second and independently set 
for any measurement function, 
scale length, and post-processing. 


The 7062 provides identical 
superior performance and 
functions with a simplified front 
panel, for use under exclusive 
computer control. 


@ Voltage: dc and true rms ac 
@ Current: dc and ac 

@ Resistance: 2- and 4-wire 

@ Temperature: °C and °F 

@ Ratio: anything to anything 





See us at Electro, Booth 2111-2113 


SOLARTRON 
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WHAT CAME OUT OF THE 
WESTCOM READERSHIP STUDY 
WAS AN OVERWHELMING OUTCOME. 



































TOTAL AUDIENCE PRINCIPAL PRINCIPAL PRINCIPAL PRINCIPAL 
OF REGULAR READERS RESPONSIBILITY RESPONSIBILITY RESPONSIBILITY RESPONSIBILITY 
Management Other Management/Total Engineering Other/Total Engineering 
EDN 161,164 EDN 54,315 EDN 102,027 EDN 38,969 EDN 98,178 
Electronic Design 151,029 Electronic Design 52,378 Electronic Design 94,658 Electronic Design 37,071 Electronic Design 90,687 
EE Times 137,232 EE Times 47,135 EE Times 86,345 EE Times 34,807 EE Times 83,779 
Electronic Products 122,892 Electronic Products 43,211 Electronic Products 76,336 Electronic Products 29,850 Electronic Products 72,425 
Electronics 90,275 Electronics 36,365 Electronics De,211 Electronics 23,264 Electronics 49,066 
TOTAL 398,714 TOTAL 153,253 TOTAL 233,094 TOTAL 90,808 TOTAL 211,537 


SPECIFIED OR PURCHASED 








SPECIFIED OR PURCHASED 





Test & Measuring 




















SPECIFIED OR PURCHASED 























SPECIFIED OR PURCHASED 














PRINCIPAL PRINCIPAL PRINCIPAL PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, 
RESPONSIBILITY JOB FUNCTION JOB FUNCTION SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED 
Other/Design/ Total Engineering Design/Development Total Semiconductors, Semiconductors/Digital 
Development Engineering Engineering ICs, Hybrids 

EDN 84,855 EDN 141,440 EDN 119,874 EDN 109,141 EDN 114,162 
Electronic Design 79,678 Electronic Design £31,523 Electronic Design 113,402 Electronic Design 103,975 Electronic Design 108,507 
EE Times 76,679 EE Times 121,936 EE Times 109,204 EE Times 94,127 EE Times 97,304 
Electronic Products 61,869 Electronic Products 105,288 Electronic Products 87,597 Electronic Products 86,736 Electronic Products 89,932 
Electronics 40,772 Electronics 74,071 Electronics 60,684 Electronics 60,836 Electronics 62,676 
TOTAL 164,747 TOTAL 312,985 TOTAL 235 ,666 TOTAL 201,659 TOTAL 204 ,939 

PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, 

SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED 
Semiconductors/Analog Modules Microprocessor Resistors/Capacitors Pots/Relays/Switches 
Components/Systems 

EDN 100,386 EDN 85,666 EDN 102,546 EDN 112,466 EDN 106,771 
Electronic Design 94,284 Electronic Design 80,710 Electronic Design 99,016 Electronic Design 105,443 Electronic Design 98,244 
EE Times 84,361 EE Times 71,921 EE Times 88,579 EE Times 94,232 EE Times 89,214 
Electronic Products 80,608 Electronic Products 70,615 Electronic Products 78,439 Electronic Products 92,048 Electronic Products 88,358 
Electronics 54,074 Electronics 45,646 Electronics 58,058 Electronics 58,513 Electronics 54,868 
TOTAL 177,819 TOTAL 153,117 TOTAL 197,349 TOTAL 213,755 TOTAL 213,069 
OR TLE SEL CEP SEAR ISIN TO ATE Sie EAE EEE TEE I AE EE TE QL SL LTR PIES BO DIENT KARE ES ELS SS NS API Stee UA II: AEP ELE DTA Se EERE REET AT TY AA SII GAIN PRS SE 

PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, 


SPECIFIED OR PURCHASED 





Interconnection Devices pti : Power Supplies Mini/Micro Computers Computer Peripherals 
quipmen 
EDN 106,733 EDN 108,891 EDN 93,809 EDN 70,892 EDN 75,064 
Electronic Design 98,754 Electronic Design 101,156 Electronic Design 88,205 Electronic Design 67,727 Electronic Design 72,405 
EE Times 89,110 EE Times 89,968 EE Times 77,000 EE Times 62,925 EE Times 64,708 
Electronic Products 88.891 Electronic Products 86,520 Electronic Products 78,926 Electronic Products 93,753 Electronic Products 57,362 
Electronics 56,166 Electronics 59,385 Electronics 49,330 Electronics 41,683 Electronics 43,747 
TOTAL 214,593 TOTAL o£ Be de) TOTAL 186,234 TOTAL 151,436 TOTAL 156,674 
PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, PRODUCTS RECOMMENDED, AGE: PERSONAL 
SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED SPECIFIED OR PURCHASED 25-54 INCOME 
Readout Indicators/ Total Components Total Computer Products Over $35,000 
Display Devices 
EDN 81,462 EDN 146,910 EDN 103,423 EDN 131,661 EDN 96,941 
Electronic Design 74,741 Electronic Design 137,125 Electronic Design 98,972 Electronic Design 124,327 Electronic Design 91,425 
EE Times 67,358 EE Times 124,877 EE Times 89,696. EE Times 114,242 EE Times 83,374 
Electronic Products 69.691 Electronic Products 113,616 Electronic Products 78,527 Electronic Products 99,531 Electronic Products 70,758 
Electronics 41,325 Electronics 79,592 Electronics 59,786 Electronics 75,604 Electronics 55,858 
TOTAL 158,909 TOTAL 313,314 TOTAL 219,642 TOTAL 317,195 TOTAL 231,289 























NUMBER EMPLOYEES NUMBER EMPLOYEES LENGTH OF TIME IN ELEC- READING READING 
AT ADDRESS IN COMPANY TRONIC/COMPUTER INDUSTRY HABITS HABITS 
250+ 250 + 1] + Years Read Every Issue Read More Than 75% 
EDN 97,152 EDN 118,313 EDN 95,451 EDN 121,439 EDN 29,248 
Electronic Design 88.671 Electronic Design 109,588 Electronic Design 89,542 Electronic Design 112,346 Electronic Design 26,678 
EE Times 84,577 EE Times 103,070 EE Times 78,986 EE Times 110,619 EE Times 28,503 
Electronic Products 67.655 Electronic Products 84,872 Electronic Products 73,860 Electronic Products 90,665 Electronic Products 23,478 
Electronics 47.450 Electronics 61,511 Electronics 52,687 Electronics 70,121 Electronics 19,638 
TOTAL 228 584 TOTAL 286,831 TOTAL 216,176 TOTAL 393,475 TOTAL 393,475 





The 1984 Westcom Study is the most extensive readership study ever conducted in the electronic OEM. It asked thousands 


of engineers and engineering managers to name the publication they read most. For most, it’s EDN. 
Call us for details. 


Cahners Publishing Company 
Publishers of 33 specialized business magazines in Building & Construction C1 Electronics & Computers 1) 
Foodservice L] Manufacturing (] Medical/Health Care 


Cahners Building, 275 Washington Street, Newton, MA 02158 617/964-3030 
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transfers; software-selectable, 16- 
or 32-bit DMA data transfers; and 
24- or 32-bit addressing: The VME 
Bus-compatible unit controls a max- 
imum of four ESDI drives with data 
rates to 20M bps. It resides on a 
4-layer, dual-height pe board and 
operates over the 0 to 60°C range. 
$2990. 

Dual Systems Corp, 2530 San 
Pablo Ave, Berkeley, CA 94702. 
Phone (415) 549-3854. 
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CONTROLLER CARD 


Bundled with three software utili- 
ties for micro-to-mainframe commu- 
nications, hard-disk backup, and 
tape-drive diagnostics, Overdrive 
Tools is a %-in. tape-controller card 
for the IBM PC, PC/AT, or compati- 
bles. Tie (tape import/export), the 
first utility, allows users to down- 
load mainframe files to PCs, con- 
verting the data from EBCDIC to 
ASCII (or vice versa). It also cre- 
ates variable files for using main- 
frame data in conjunction with PC 
software programs like dBase, 
Lotus 1-2-3, and Symphony. The 
system automatically adjusts tape 
speed. Tie transfers data at 3.3M 
bytes per minute. Asp (archival 
storage protector), the second utili- 
ty, is for backing up files. You can 
use TTU (tape test utility) for on- 
site diagnostics. With TTU, you can 
test the tape-transport unit, con- 
troller card, and cable assembly. 
$486 (OEM qty). 

Emerald Systems Corp, 4757 
Morena Blvd, San Diego, CA 92117. 
Phone (619) 270-1994. 
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A COMPLETE 
IN-CIRCUIT EMULATOR 
FOR $3995! 


Ziltek’s low-cost ICE-ENGINE/BX-8 
is the only real-time In-Circuit Emulator 
available that completely supports 8-bit 
microprocessor’s software/hardware 
development. Its $3,995 price tag includes 
the EPROM programmer, eraser, and the 
pod of your choice. Additional pods are just 
$990 each. Check these outstanding 
features: 


¢ Unique register trace. 
¢ More than 50 commands keep you in 
complete control. 
¢ “Help” menus always available instantly. 
¢ All other standard emulator features. 
Call or write today for complete 
information. 


¢ Compatible with IBM® PC and dumb 


terminals. 3 
¢ With appropriate pods, supports Z80™ 
(A,B, H), 8085, 6809, 8048 and Z80 


CMOS series Ps. Additional pods CORPORATION 


available soon. 
A subsidiary of Adtek System Science Co., Ltd. 


¢ Full symbolic debugging. 
¢ Powerful and easy-to-use Debug 1651 E. Edinger Ave., Santa Ana, CA 92709 
Telephone: (714) 541-2931 


Command Language. 
e Single, sequential and delayed triggers. FAX: (714) 541-2933 
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A CHOICE? 


Flexible metal-core conduit 
systems with a wide selection 
of EMC shielding properties. 


and compatibility. Supplied 
unjacketed or with a Neoprene 
jacket for complete waterproofing 
and environmental sealing. Other 
jacketing materials available. 
Conduit construction qualified to 
MIL-C-13909. 


In-house capabilities and 
facilities. 

Glenair has over 25 years 
experience producing solutions to 
special electrical interconnection 
problems. If you're looking for a 
cost-effective answer to a conduit 
problem, call or write: 


GLENAIR, INC. 


1211 Air Way « Glendale, California 91201-2497 » (818) 247-6000 
CIRCLE NO 196 




















Glenair offers flexible con- | 
duit systems for mechanical | 
protection of wiring and 
for electromagnetic com- 
patibility applications. 
Unique shielding of flexible 
metal-core conduit meets virtu- 
ally any EMI/RFI suppression 
requirement, from H and E field 
shielding to TEMPEST, EMP and 
Lightning. 
New Series 75 System. 
Glenair’s new Series 75 metal- 
core conduit system offers un- 
surpassed mechanical integrity 
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Looking for a 
Job doesnt have 
to be one. 


EDN’s Career Opportunities 
section keeps you informed 
of current job openings 
from coast-to-coast 


TURN TO 
PAGE/37y 


Environments Generated and 
Controlled...Choose from 
Tenney’s wide range of 
environmental test chambers 


@ Temperature 

@ Temperature/humidity 
@ Temperature /Altitude 
Thermal Shock 

AGREE 

CERT 







@ Space simulators 
@® Vacuum ovens 
@® Autoclaves 

® Explosion 

@® Burn-in 
















Tenney has been generating and controlling 
these environments in confined work spaces of 
all sizes for over a half century. | 

Why not contact Tenney when specifying 
your next environmental test chamber. 








Send for Free 
Short Form Catalog 











The Largest and Most Experienced Manufacturer 
of High Technology Environmental Test Equipment 





1090 Springfield Road, Union, New Jersey 07083 @ (201) 686-7870 
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MULTIBUS COMPUTER | 
The COM-4, a Multibus single-board 
computer, has two 10-MHz user- 
programmable DMA controllers 
that provide each of the four on- 
board serial ports with two channels 
of DMA. These channels transmit 
and receive blocks of data to and 
from onboard RAM, providing full- 
duplex operation at maximum mem- 
ory speed. With the onboard dual- 
ported memory, you can access data 
from either the local bus or the 
Multibus. This computer runs with 
no wait states at 10 MHz using the 
68000 or 68010 pP. No-wait-state 
RAM with hidden refresh uses 
<0.5% of the local processor’s. band- 
width for refresh activities. Four 
28-pin sockets for nonvolatile memo- 
ry provide as many as 256k bytes of 
user-programmable space for on- 
board communication routines, ref- 
erence data, or an onboard operat- 
ing system. The company provides 
drivers and their support with 
Hunter & Ready’s VRTX real-time 
executive. Other software available 
includes Alcyon’s Regulus for Unix- 
like real-time operation, Probug for 
software debugging (including edi- 
tor/assembler), and Comus I/O sup- 
port program for serial communica- 
tions. With 128k-byte memory and 
two DMA controllers, $1195. 

SBE Inc, 2400 Bisso Lane, Con- 
cord, CA 94520. Phone (800) 221- 
6458; in CA, (800) 328-9900. TWX 
910-366-2116. 
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COMM SYSTEMS 


The PC/5251 Mate simplifies com- 
munications between IBM Systems 
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Li/CrOy - only from VARIA: 
The battery-system 
performance leader 





02:03 04 05:-06.0.7.08 





Against all other Lithium systems of its kind 
the Li/CrO, offers the highest capacity per size. 
Available in both the AA and 1/2 AA sizes. 


VARTA-Li/CrOy batteries provide 
— outstanding energy density 
— supero capacity retention 

(less than 1% loss when 

stored at room temperature) 
— laser-welded seal for 

maximum reliability 
— wave soldering capability ta 
— minimum voltage delay — ER 1/2 AA A qu 
~ maximum safety Be 
©) exe] ©) @)4@)\76)| 

(for type ER 1/2 AA at the moment; ER AA to follow) ‘ oe 
— with the mark of quality “Made in W-Germany’ | \ Pri 





Our Li/CrOy batteries price/performance ratio are well \ ee ’ 
worth a second look. ) 


Saale ni@laelsitcisiaiacitcielaene ce\am ell] mcelanl @acn sens 
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34/36/38 (S/3X) and remote IBM 
PCs and compatibles. It integrates 
0201-12 terminal emulation, a syn- 
chronous modem, and an autodialer 
on one pe board. The system comes 
in two models. The Mate-24 has a 
2400-bps, 201C-compatible modem 
and suits dial-up operations. Mate- 
48 includes a 4800-bps 208A/B-com- 
patible modem. You can use the 









~~ allin one unit: 
© RS-232C serial interface 
© CENTRONICS* parallel interface 


o Printhead life of 30,000,000 character lines 


o Mechanism life of 5000 hours 





11 Cabot Boulevard: 
Mansfield, MA 02048 
(617) 339-9341 
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“The new MPP-20 Panel-Moyfié Printer fro sm Datel costs just $395 he a 
_ units). But even if you spénd more, you won't find another 20-column;.. 
-alphanumeric thermal printer that gives you all ag spacires... 


o Shock-resistant, lightweight Noryl" case Me 
_ The MPP-20 thermal printer gives OEMs and end users qualit alt 
% reliability, and versatility i in a rugged, compact sopaeth 2. 


4800-baud version in either dial-up 
or leased-line applications. Both 
models have an automatic dialer 
that you can either control from the 
PC’s keyboard, or totally automate. 
To install these devices, you plug 
the phone line into the board, and 
plug the board into any full-length 
expansion slot in the PC. Using the 
menu, you can define the parame- 








ters for terminal and printer opera- 
tions, modem options, and autodial 
functions. You can switch back and 
forth between terminal emulation 
and PC-DOS without interrupting 
communications. With 2400-bps and 
4800-bps modems, $1395 and $1995, 
respectively. 

Emerald Technology Group Inc, 
1601 116th NE, Suite 102, Bellevue, 
WA 98004. Phone (206) 462-8200. 
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CONTROLLER 


The Artist 1 Plus is a 64-MHz con- 
troller for IBM PCs, PC/ATs, and 
compatible computers. It produces 
flicker-free images at a noninter- 
laced resolution of 1024x768 pixels; 
with a factory-configured option, it 
ean display fast-refresh, 1024 
1024-pixel interlaced images. 
The controller incorporates a NEC 
7220A processor, which manages 
the graphic functions. Four memory 
planes store images, which can con- 
tain as many as 16 colors (from a 
palette of 4096). The controller’s 
hardware can access all four planes 
simultaneously, increasing redraw 
and regeneration speeds. In addi- 
tion, this controller is software com- 
patible with all the manufacturer’s 
boards. $2795. 

Control Systems Inc, 2855 An- 
thony Lane, Minneapolis, MN 
50418. Phone (612) 789-2421. 
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Annitsu 
Presents 
Spectrum 
Analysis 
Thats 
Simply 
Unforgettable 


MS710C Spectrum 
Analyzer 

No more writing down results. 
No more sketching waveforms 
on paper. No more grease 
pencil graphics on the CRT grid. 
Why? 

Because Anritsu’s new MS710- 
series Spectrum Analyzers 
actually remember display 
screens for you — up to nine of 
them, in fact. Each one complete 
with waveforms and comprehen- 
sive alphanumeric information 
such as frequency, level, etc. 
Each one ready for recall to the 
CRT at the push of a button. 
Check and recheck, contrast 
one with another, even compare 


Spectrum Analyzer 






MS710F 


Anritsu 


Frequency Stability 
(6.5GHz) with External Mixer 
10kHz~30MHz, me 
MS710C 400kH2~23GHz 30kHz 18~140GHz 
1 


MS710D 100kHz~23GHz 8~140GHz 


MS710E 100KHz~23GHz 30kHz 
Pe aeRO ee 


Frequency Range 


100kHz~23GHz 





the current real-time waveform to 
a standard in memory. It’s like 
having a file of waveform infor- 
mation always at your fingertips. 
Frequency range is wide, too; 

for instance, our new MS710C 
covers the range from 10kHz to 
23GHz (or up to 140GHZz with an 
external mixer). It offers signal 
search functions, along with an 
ergonomic front panel that puts 
every control right where it’s 
needed. A special display lists 
key functions right on the screen: 
it’s virtually a built-in operator's 
manual! 

Can't get the MS710C out of 
your mind? Contact Anritsu 

for further details. 






Frequency Range 









WE’RE ON THE MOVE. WORLDWIDE. 
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ANRITSU CORPORATION 10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan Phone: 03-446-1111 Telex: 0-242-2353 ANRITU J ANRITSU ELETRONICA S.A. Av. Passos, 91-Sobrelojas 204/205- 
Centro, 20.051-Rio de Janeiro-Ru, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR ANRITSU AMERICA, INC. 15 Thornton Road, Oakland, NJ 07436, U.S.A. Phone: (201) 337-1111 Sales & Service 
1-800-255-7234 Telex: 642-141 ANRITSU OKLD ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G ANRITSU 
ELEKTRONIK GmbH Uhlandstrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211) 682424 Telex: 8584904 
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The hole story about 
fiberoptic connectors 


The more concentric the hole 
in a fiberoptic connector, the 
more precise the alignment 


... the lower the signal loss... 


the greater the efficiency of 
the system. 


Augat Fiberoptic Con- 
nectors are produced with a 
hole tolerance held to an 
incredible +4,—0 microns. 
Concentricity is maintained 
within 2 microns of geo- 
metric center. (Ferrules are 
machined in Augat’s Swiss 
facility by the world masters 
of precision components.) 


Augat Rhode Island further 
ensures optimal alignment by 


subjecting its connectors to 
profile magnification and 
laser optical power measure- 
ments on uniquely revealing 
instruments. No other manu- 
facturer dares take such a 
close and potentially unflat- 
tering look at itself. 


Best of all, you pay no more 
for the superior excellence of 


the finest fiberoptic connectors. 


Our complete line of SMA 
style multimode connectors 
are available in Arcap and 
Nickel Plated Brass. We also 

CIRCLE NO 202 


See the light. 7 


offer a field installable single 
mode connector with less 
than .5dB insertion loss. 


You'll find Augat Fiber- 
optics refreshing to do 
business with...the substan- 
tial resources of a large 
corporation combined with 
the responsiveness and 
service you require. 


See the light with AUGAT 
FIBEROPTICS, 710 Narragan- 
sett Park Drive, Pawtucket, 
RI, 02861. Telephone (401) 
724-4400. Telex—511450. 


CAM Fiscroprics 


Quality and Innovation 





NEW PRODUCTS: INSTRUMENTATION & POWER SOURCES 





EPROM PROGRAMMER 


The single-socket Model 201 pro- 
grams more than 140. MOS and 
CMOS EPROMS and EEPROMS. 
The device executes the manufac- 
turer’s intelligent algorithms and 
has an RS-232C interface and edit- 
ing capabilities. You can upgrade 
the device’s algorithms, and the 
programmer performs continuous 
autocalibration routines to preserve 
the integrity of the waveforms that 
reach the programming socket. 
$1150. Delivery, eight weeks ARO. 
Data I/O, Box 97046, Redmond, 
WA 980738. Phone (800) 426-1045; in 

WA, (206) 881-6444. TLX 152167. 
Circle No 386 





LAN ANALYZER 

The HP 4971S LAN analyzer tests 
IEEE 802.3 or Ethernet LANs. 
The device allows you to monitor, 
capture, and analyze data frames in 





the network; to generate user-defin- 
able data frames for testing other 
nodes; and to create and measure 
network loading. The analyzer can 
determine network utilization by 
determining the distribution of the 
size of the frames. The instrument 
features softkey-guided program- 
ming that you can use to create your 
own applications. You can analyze 
LANs at distant locations by re- 
mote control using another HP 
4971S over a standard RS-232C 
link. $30,000. Delivery, eight weeks 
ARO. 

Hewlett Packard Co, 1820 Em- 
bareadero Rd, Palo Alto, CA 94803. 
Phone local office. 

Circle No 387 


ETHERNET ANALYZER 


The Lananalyzer EX 5000E hard- 
ware/software package enables an 
IBM PC to monitor the activity of 
an Ethernet (v 1.0 and v 2.0) local- 
area network. The unit can capture 
as much as 700k bytes of data inde- 
pendently of such protocols as 
TCP/IP, DECNet, XNS, and ISO. 
The device displays real-time data 
as bar graphs and can time-stamp 
events with 10-ysec resolution. The 
package includes an add-in board for 
the PC and software to operate it. 
Lanalyzer EX 5000 E, $9500; 


Compaq Portable 286, $19,500. 
Excelan Inc, 2180 Fortune Dr, 
San Jose, CA 95131. Phone (408) 
434-2226. 
Circle No 388 





FFT ANALYZER 


The SD380 FFT signal analyzer 
now has four additional options. The 
5 Opt converts the SD380’s 
narrowband spectrum analysis into 
3-decade, %-, and single-octave dis- 
plays. The 6 Opt (signature ratio 
adapter) accepts a tachometer rpm 
input. A 7 Opt (signal source) pro- 
vides sine, swept-sine, broadband- 
noise, pseudorandom, burst-ran- 
dom, and zoom-limited-random 
output with programmable-level 
control to 40 kHz. An 8 Opt (data 
storage) is a built-in 3%-in., 728k- 
byte floppy disk for nonvolatile data 
storage of front-panel setups, time 
data, processed data, and waterfall 
files. The new features include inte- 


|DI’s packaged LEDs solve more design problems—and cut assembly costs to bare 
minimums. Fast-mounting, space optimizing ideas for every PC board and panel need. 
Most are available right off the shelf. We also customize—working with engineers Is 
our specialty. Put a packaged solution where the problem used to 
be. Write today for our data book, or call direct. 


"Ty 
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Industrial Devices Inc., Edgewater, NJ 07020 
Telephone: (201) 224-4700 
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GPIB —> PC 


Hardware Flexibility 
e Low cost for instrument 
control 


— 300K bytes per second 
— $395 complete with software 


¢ High performance data links 


— Maximum speed of GPIB 
— On-board buffering 


Software — 
Software specially tested for 
the IBM PC and compatibles 


Over $1,000,000 in software 
development 

Easy to use, yet handles any 
GPIB application 

Works with Lotus 1-2-3 
UNIX, DOS and over 12 
jJanguages 


. ee se e ® 


Applications Support 

¢ Applications Library with 
sample programs & TIPS for all 

_ majorinstruments — 

¢ Full staff of Applications 
Engineers dedicated to sup- 
port your specific needs 


Other IEEE-488 Products 
« Interfaces & Software for 
— Multibus VMEbus 
— DEC Q-bus & UNIBUS 
— STD&S-100 bus 
* General GPIB Products 


— GPIB Bus Testers 
— GPIB Bus Extenders © 
-— Stand-Alone Controllers 












12109 Technology Boulevard 
Austin, TX 78727 


“iassranters 


1 (800) 531-GPIB 
in Texas (800) IEEE-488 
Telex: 756737 NAT INST AUS 


See Us at ELECTRO, Booth#384 
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INSTRUMENTATION & POWER SOURCES 








gration, differentiation, program- 
mable force window, and a selecta- 
ble exponential response window. A 
4-channel basic unit, approximately 
$20,000. Delivery, 30 to 60 days 
ARO. 

Scientific-Atlanta Inc, Box 
105600, Atlanta, GA 30848. Phone 
(404) 441-4000. 


Circle No 389 





RACK INSTRUMENTS 
Each module of the Model 2324-R 
rack-mounted instrument system is 
a complete instrument that you can 
use separately. The system com- 
prises a 2-MHz function generator; 
a 200-MHz counter/timer; a 10-MHz 
miniature oscilloscope; a 3'4-digit, 
0.1% accurate DMM; a bench rack 
system; and an ac power adapter. 
$1291. | 

OK Industries Inc, 3455 Conner 
St, Bronx, NY 10475. Phone (212) 
994-6600. TLX 125091. 
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IC TESTER 


The handheld Model 550 functions 
as either an IC-comparator tester 
for most 54- and 74-series 14-, 16-, 
18-, and 20-pin TTL devices or as a 
logic monitor for 14-, 16-, 18-, and 
20-pin 5V ICs. The instrument pro- 
vides in-circuit testing of most 
standard TTL, Schottky, low-power 
Schottky, advanced low-power 
Schottky, high-speed, and Fast fam- 





ilies. It compares the logic states of 
an IC under test with those of a 
good reference IC. If all logic states 
are equal, a “good” indicator lights. 
If not, an LED lights for each bad 
pin. The device features pushbut- 
tons for standard configurations for 
ground and Vcc for 14-, 16-, 18-, and 
20-pin TTL ICs. The tester provides 
switches for nonstandard ground/ 
Vcc pin configuration. When used as 
a logic monitor, the device indicates 
the logic state of each IC pin. $395. 
B&K Precision, Dynacan Corp, 
6460 W Cortland St, Chicago, IL 

60635. Phone (812) 889-9087. 
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EPROM PROGRAMMER 


The SCC-512A 8-device gang pro- 
grammer has an optional 256k-byte 
memory buffer. The unit will pro- 
gram such devices as 27512 
EPROMS and EEPROMS using the 
manufacturer’s fast programming 
algorithms. The basic unit comes 
equipped with a keypad, an RS- 
232C port, eight zero-insertion- 
force sockets, and 16k bytes of 
memory. You select via a menu the 
correct settings for programming a 
particular device. The unit requires 
no personality modules, has surge 
protection and cold-socket start-up, 
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VMEbus technology takes two more giant strides. 


Mizar Inc., one of the first to offer a VMEbus board and the 
first with a complete line of VMEbus single-height boards, 
leads the industry again with two more important VME firsts: 


The Intelligent VME7400 — the only disk controller 
capable of transferring one track in one revolution. 


The Memorable VME7200 - the first double-height 
memory board with PLCC technology to provide up 
to four megabytes of dynamic RAM. 


Intelligent. Memorable. No wonder more and more people are 
making Mizar their logical first choice for VMEbus boards, 
systems, software. . .and service. Mizar the VMEbus 
authority. First again. And again. 


The VMEbus authority.” 
MIZAR INC. 


20 Yorkton Court 
St. Paul, MN 55117 
612-224-8941 
TELEX 469542 
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: D PHONE 


For complete information about Mizar and our product 
line, please complete and return the coupon below 
or call Mizar Inc.: 612-224-8941. 


[- TO: Mizar Inc. EDN 5/1/86 
20 Yorkton Court 
St. Paul, MN 55117 


Please send me information about your product 
line including the new VME7400 ST-506 Disk 
Controller and the new VME7200 Memory Board 
with surface mounted memory. 


NAME 





POSITION 





FIRM 





ADDRESS... .......__.. 


CITY STATE ZIP 
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y»P-based Programmable 
E/I de Calibrator 





Model 520/A 


The Model 520/A is micro-processor based and 
is compatible with IEEE-488, (GP-IP). 


The height is only 3% inches, features current 
mode outputs from 10 nanoampers (nA) to 110 
milliampers (mA), in 2 ranges, with extraordi- 
nary compliance of 100 Vdc. Even with this 
power, ideal for transducer instrument test- 
ing (4-20 and 10-50 mA), the accuracy is 

+ 0.005%! 

The voltage mode has 3 ranges with outputs 
from 100 nV to 110 Vde and optional to 1100 
Vdc. Compliance current is 1OO mA. The one 
year accuracy is + 0.002%. 

All ranges and both modes resolve to 1 ppm. 

A crowbar zero provides a reference for this 
essential value. 

Availability: 60 days. 

Price: $2,750. 1OOOV option $895. 


Engineering Contact: Bob Ross 
Tel: (617) 268-9696 
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Model 4200 


Very low cost AC voltage amplifier with a fixed 
gain of 100. Can be used to extend the output 
range of the EDC Model 4500, 100 Vac Cal- 
ibrator, or used with AC voltage calibrators of 
most other manufacturers. 

Specifically designed to use for the calibra- 
tion of digital multimeters, digital and analog 
meters. 


Range: 100 V to 1100 Vac, rms 

Input Voltage: 10 Vac, rms 

Fixed Gain: 100 

Gain Accuracy: 0.05% 

Frequency Band: 40 Hz to 30 kHz 
Distortion: 0.2% of setting 

Dimensions: 7.0H x 19.0W x 13.8D inches 
Weight: 40 Ibs. 


Price: $995 
Availability: 60 days ARO 


Engineering Contact: Bob Ross 
Tel: (617) 268-9696 


ELECTRONIC DEVELO MENT CORP 
11 Hamlin St., Boston, MA 0212 

Tel: (617) 268- 9696 

TLX: 951596 (ELECDEVCO BSN) 

RCA TLX 240 895 (EDC UR) 
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INSTRUMENTATION & POWER SOURCES 








incorporates voltage sensing circuit- 
ry for device protection, and can 
print labels. $1195. 

Southern Computer Corp, 3684 
Clearview Ave, Atlanta, GA 30340. 
Phone (404) 455-8018. TLX 317867. 

Circle No 392 





.00W SWITCHER 
The GX500 has a power density of 


3.6W/in.’ and offers five outputs: 
two high-power auxiliaries, two me- 
dium-power auxiliaries, and a pri- 
mary output of 5V at 75A. The 
standard configurations have the 
high-power auxiliary outputs at 
+12V or +15V at 15A each. The 
low-power auxiliary outputs are 24V 
and —5V in standard units; you can 
select values between 2 and 48V. 
The device features adjustable aux- 
iliary outputs, an input EMI filter, 
an ac fan output, an ac power-fail 
indicator, and remote sense for pri- 
mary output. The unit complies 
with UL, CSA, and VDE safety 
requirements. $485 (100). 

Summit Electronics Inc, 855 E 
Collins Blvd, Richardson, TX 
75081. Phone (214) 231-1456. 

Circle No 393 


CRT OSCILLOGRAPH | 


~The Model 5F15 fiber-optic CRT 


recording oscillograph provides 
sharp traces with no overshoot or 
ringing. The device has a frequency 
response as high as 10 kHz. Its 
standard features include printed 
grid lines; five interval-timing lines; 
trace numbering; nine integral am- 
plifiers; front-panel trace monitor- 
ing; automatic record-length; and 
edge annotation of date, number, 





paper speed, and timing interval. 
The I[KEE-488 control is optional. 
From $14.35. 

Soltec Corp, 11684 Pendleton St, 
Sun Valley, CA 91352. Phone (800) 
423-2344; in CA, (818) 767-0044. 
TLX 4943094. 

Circle No 394 





DC/DC CONVERTERS 


The LPS Series of de/de converters 
consists of five models providing 5, 
12, 15, +12, and +15V dc output at 
15W. The devices come in 
1.6X2x0.46-in. packages. All mod- 
els maintain 85% efficiency over 
their 3:1 input-voltage range of 20 to 
60V de (48V de nom). Power density 
is 10.2W/in.’® without external heat 
sinking or forced-air cooling. Key 
specifications include +0.5% max 
line regulation; +0.5% max load 
regulation for single-output models; 
and +1.0% max load regulation for 
dual-output models. Single-output 
models, $66.50; dual-output models, 
$69.30 (100). 

Computer Products, 7 Elkins St, 
South Boston, MA 02127. Phone 
(617) 268-1170. TWX 710-339-0855. 

Circle No 395 
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PBL 3717 The industry standard stepper motor driver 
PBL 3770 High performance driver 


PBD 3517 Economy driver 


RIFA AB, S-163 81 Stockholm, Sweden, Tel. 08-757 50 00, 
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POWER OP AMP 
Operating from supply rails as high 
as +21V, the TCA1365 power oper- 
ational amplifier can deliver output 
currents as high as 3.5A. The out- 
put is protected against short cir- 
cuits to the supply rails, and against 
thermal overloads. Other features 
include the provision for external 
compensation components, a TTL- 
compatible inhibit input, and inte- 
grated protection diodes. Housed in 
a TO-220-style package, the 
TCA1365 has a power rating of 13W 
and a case operating temperature 
range of —25 to +85°C. DM 9 (100). 
Siemens AG, Zentralstelle fiir In- 
formation, Postfach 108, 8000 Mu- 
nich 1, West Germany. Phone (089) 
2340. TLX 5210025. 
Circle No 396 
Siemens Components Inc, 186 
Wood Ave §, Iselin, NJ 08830. 
Phone (201) 321-3400. 
Circle No 397 


COMM CARD 


The SICC-X.25 intelligent commu- 
nications card allows you to connect 
VME Bus systems into X.25 net- 
works with the LAPB protocol and 
X.21 or X.21 bis interfaces: The 
controller supports permanent vir- 
tual connection (PVC) and selecta- 
ble virtual connection (SVC) for in- 
coming and outgoing calls. The 
board allows you to configure as 
many as 63 X.25 channels, any 12 of 
which may be active at the same 
time. Programmable parameters in- 
clude transmission speeds (19.2k 
baud max), external/internal clock- 
ing, DTE or DCE operation, NRZ 
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or NRZI encoding, packet size, and 
SVC-channel selection. Onboard 
firmware executes levels 1 to 3 of 
the ISO Open Systems Interconnect 
model and buffers communication 
packets into local RAM. For sys- 
tems integration, a Unix V driver 
and utility software is provided. 
The IBM SNA protocol is available 
as an option. The double-Eurocard 
board connects to the VME Bus via 
an A24/D8 master/slave interface 
and an interrupt requester. DM 
6900. | : 

Stollmann GmbH, Max-Brauer- 
Allee 81, 2000 Hamburg 50, West 
Germany. Phone (040) 3890030. Te- 
letex (17) 403226. 


Circle No 398 





ARRAY PROCESSOR 
Executing arithmetic operations at 
speeds greater than 6M flops, the 
Snap (synchronous numeric array 
processor) enhances the _perfor- 
mance of computer systems for 
math-intensive applications. It’s a 
self-contained unit that incorporates 
as many as 64M bytes of dual-port 
memory for communication of data 
and coefficient information from the 
host computer. The dual-port mem- 
ory is accessed via a host-adapter 
ecard and ribbon-cable assembly, 
which are currently available for the 
DEC Q22 Bus. The Snap is thus 
compatible with both PDP Series 
and MicroVAX systems. The Snap’s 
arithmetic processor supports DEC 
and IEEE-P754 32-bit floating- 
point formats, and it can convert 
data between the two formats. Op- 
erations are supported by integer- 
to-floating-point, and floating-point- 
to-integer conversion before and 
after computation. Floating-point 
addition, subtraction, and multipli- 


Mil-quality 
SURFACE- 
MOUNT 


delay lines 
and pulse 
icelatycol gues 





Believe it. Surface-mount delay lines 
and pulse transformers can perform 
the same as high-performance SIP 
and DIP models—provided they're 
from Technitrol. 

Long before today’s scramble to 
introduce surface-mount components, 
Technitrol commercial, military, and 
military-high-rel chip-carrier delay lines 
and pulse transformers were saving 
space while solving circuit-timing and 
data-interface problems. 

Passive or active (TTL-family) delay 
lines, 10 to 200 ns maximum delays, 
five- and ten-tap modules, profiles as 
low as 0.080 in. Pulse transformers 
for Mil-Std 1553B, 2.5 Mb/s LAN, and 
IEEE 802.3 applications. 

Request Catalogs #140 and #141. 


New, rugged hermetic packages. 


Now you can get excellent Technitrol 
performance also in hermetic surface- 
mount packages; 
your choice of 
alloy; plated or 
unplated; 100% 
testing available. 


— - . 
Technitrol 
1952 E. Allegheny Avenue 


Philadelphia, PA 19134 USA 
(215) 426-9105 * Telex 834245 


active and passive delay lines 
- pulse transformers * Manchester 
encoder/decoders * data bus couplers 
* pulse-width regulators * high voltage, 
Scott T, and ferroresonant transformers 
(including Mil-T-21038, Mil-Std-1553B, 
and Mil-T-27 components) 
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cation all execute within a single 
167-nsec instruction cycle, and float- 
ing-point division typically con- 
verges to 32-bit precision in seven 
instruction cycles. Software sup- 
port includes standard library rou- 
tines in the form of Fortran-callable 
subroutines, an assembler, an inter- 
active debugger, and a Snap simula- 
tor for program development. Oper- 


INTERNATIONAL 


ating-system support software 
tailors the Snap software to the host 
operating system. Diagnostic soft- 
ware is provided. From £12,000, in- 
cluding software. 

Fast Firmware Techniques Ltd, 
151 University Rd, Southampton, 
Hampshire SO2 1TS, UK. Phone 
(0703) 585550. 

Circle No 399 


__. At Last!___ 


A User- Programmable 
16-Channel Filter 


That Makes Tough 
Filtering Tasks Easy... 


fo FS SS. 282 + Greao BYPASS 
CCHeFLAD CFREG? GRRECPOS) CAYFRE) 


Rear Panel Connector < 
Gives the Bus of Your | 
Choice Command of 
the Instrument 


Large (2”) Green, Vacuum 
Flourescent Displays Provide 
Easy-to-Read Aphpanumeric 
Readouts 


Up to 16 independent channels 

e Programmable by keypad or bus 
Tunable over a 1,000,000: 1 
frequency range 
Simple, menu-driven operation 
Saves up to 8 user-definable con- 


figurations per channel in internal 
non-volatile RAM 


Command and Help menus let you 
configure any or all sixteen 9016 
channels quickly and easily. You 
can mix and match lowpass, 
highpass and bandpass filter 
cards that span 0.1 Hz to 100 kHz 
and fit any system card cage slot. 


Pick the bus of your choice, and . 
we'll furnish a rear connector for 
HPIB or parallel. Either way, 

you can define and store up to 8 


FA Key Modifies Tasks of 5 


COMMAND FUNCTION Keys 


COMMAND FUNCTION KEYS (F1-F5) 
Let You Tune, Configure and’ Monitor 
Individual Filter Channels 


Calculator-Type Data Input 
Keypad...3-Digit Resolution; 
1,000,000: 1 Tuning Range 


HELP Key Calls Menus that Help You 
Configure/Tune All Filter Channels 


configurations per channel in the 
internal non-volatile 9016 RAM. 


Full scale analog features... 

Your choice of Butterworth, Bessel 
and near-ideal elliptic responses with 
up to 8 poles and 6 zeroes per filter. 


Program each channel for the con- 
figuration you need: single-ended or 
differential inputs, pre- and post- 
filter gain, filter bypass...and much 
more. 


Call us today for more 9016 informa- 
tion and start making your filtering 
tasks easy. 


FREQUENCY 
DEVICES 


Te boc Ti Pyle 


25 Locust Street, Haverhill, MA 01830 (617) 374-0761 TWX 710-347-0314 
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SMPS CONTROL IC 


The TDA4814 switch-mode power- 
supply control IC contains driver 
circuitry optimized for driving 
SIPMOS power transistors, an op- 
erational amplifier with an 80-dB 
gain and a 2-MHz bandwidth, and a 
multiplier that allows you to gener- 
ate an ac waveform derived from 
the power supply’s output for com- 
parison with the line input current. 
A current detector input on the 
TDA4814 then ensures that the 
SIPMOS transistor is switched to 
maintain the sinusoidal nature of 
the line current. DM 5 (100). 

Siemens AG, Zentralstelle fiir In- 
formation, Postfach 103, 8000 Mu- 
nich 1, West Germany. Phone (089) 
2340. TLX 5210025. 

Circle No 400 

Siemens Components Inc, 186 
Wood Ave §S, Iselin, NJ 08830. 
Phone (201) 321-3400. 

Circle No 401 





IEEE-488 CARD 
Providing talker, listener, and con- 
troller functions, the S488 interface 
card for the STE Bus allows you to 
integrate I[KEE-488 based instru- 
ments and computers into STE Bus 
systems. Supported [EEE-488 
functions include source and accep- 
tor handshaking; talker/listener and 
extended talker/listener addressing; 
service requests; remote/local, par- 


EDN May 1, 1986 


— 








The Fastest Route to Your Next 
VMEbus System Is Our VMEbus System: 


The PME DS/68-1 VME Development System from Plessey. 


The fastest, most efficient way to reach a great VMEbus system 
is with a great VMEbus development system. The Plessey 
DS/68-1. It’s a high-performance development system that com- 
bines a CPU, memory board, disk controller, backplanes, and 
Winchester and floppy drive, all in one 
centrally-powered, fan-cooled chassis. 


A CPU with Plenty of Power. 

Our 68000-based PME 68-1B CPU board 
is built with 128 Kbyte DRAM, 16 Kbyte 
EPROM and 16 Kbyte user EPROM 
space, along with a monitor, PIO chan- 
nel, programmable timer, real-time 
clock, battery back-up, and three 
RS232C SIO channels. Or choose any of 
our other CPU boards, with up to 512 
Kbyte DRAM and plenty of special 
features. 


Fast Memory for Tough Applications. 

Our PME 512EP board features 512 Kbyte of high-performance 
DRAM, byte parity, 8/16/32-bit data, 24-bit address, 150nS write 
and 270nS read access speeds. An optional daughterboard 
boosts your memory up to 1 Mbyte. More optional memory is 
available, up to 4 Mbyte DRAM per slot, parity or EDC. 


Intelligent Disk Storage for Fast Changes. 

The PME SASI-1 disk controller works on a 4-channel 
programmable DMA controller, local diagnostic RS232C 
channel and interface for Winchester, floppy and tape drives. 
An FD-1 1 Mbyte floppy drive provides maximum storage on a 








compact 54” package. Use it with the standard WD-40 40 Mbyte 
Winchester for fluent data storage and retrieval. Want more? 
Add an SIO board or even a multidrive interface/controller. 


Excellent Connections in a Cool Chassis. 

Each backplane features gold-plated 
Fast-ON power connectors, full termina- 
tion networks at both backplane ends, 
and full contro! of daisy chain signal 
jumpering. The chassis keeps cool with 
an internal fan and protected power 
supply built right into the body. 


More Plessey VME. 

Hardware is just the surface of the 
Plessey VME story. We also give you 
firmware, software and many other 


development aids, including the finest y, 
technical support in the business. ae 
And our entire VME line supports VERSAdos* and many other ,7 
operating systems, including COHERENT‘, pSOS** and re 


PDOS**. Get a running start on your VMEbus system today. ef a 








*TM Motorola. *TM Mark Williams Company. 4 as oe 
**TM Software Components Group. **TM Eyring Research. ? O 6, 
7 SS 


7 
7 


PLESSEY 


Plessey and the Plessey symbol are registered 7 < 
trademarks of The Plessey Company plc. Ps Xo 
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England France Germany 

Water Lane BP 74 BahnhofstraBe 38 
Towcester 7-9 rue Denis Papin D-6090 Russelsheim 
Northants 78194 Trappes Cedex (0 61 42) 6 80 04 
NN12 7JN (3) 0514952 


(0327) 50312 


United States / 
One Blue Hill Plaza ? 
Pearl River 7 
NY 10965 Pg 

(914) 735-4661 Pg ae 
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allel polling; device triggering; and 
controller capabilities. You can 
transfer data between the STE and 
[EE E-488 buses using an off-board 
DMA controller. The S488 card 
maps into the STE Bus as 10 I/O 
locations, jumper selectable any- 
where within the bus’s 4k bytes of 
I/O space. Onboard switches allow 
you to set the card’s IEEE-488 ad- 


dress. This address can then be read 
by the STE Bus system. The con- 
nection between the interface card 
and the IEE E-488 connector is via a 
ribbon cable. £151. 

Arcom Control Systems Ltd, 
Unit 8, Clifton Rd, Cambridge CB1 
4WH, UK. Phone (0223) 242224. 
TLX 817114. 

Circle No 402 


THE SMALLEST 


COMMERCIAL SWITCHERS 
IN THE WORLD 


GX 500 (500 Watts) 


GX 750 (750 Watts) 
155° x5” x3” 


FX 150 (150 Watts) — 
4.25" x 8.25" x 2.75" 


¢ Up to 3.6 wind 

¢ 50° per wait in volume 
_ @ Three to five outputs — 
ow 100 watt Output | 


Call Our Toll Free 
Information Hot Line Today! 


(800) 645-2074 


In Texas Call (214) 231-1456 

Jack Barry, Vice President Marketing 
Steve Mole, Sales Manager 

Bryan Bristol, Customer Service 
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\J= Summit’ 


Electronics, Inc. 


A subsidiary of Basler Electronic Company, Highland, Illinois 


855 East Collins Boulevard 
Richardson, Texas 75081 
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HANDHELD TERMINALS 


Measuring 15682385 mm, each of 
these handheld terminals incorpo- 
rates a 40-key keyboard capable of 
generating the 128-character ASCII 
set. Depending on the model, re- 
ceived characters are displayed on 
an 8- or 12-digit LED display, or on 
a 14-digit LCD. A keyboard-only 
version is also available. Memory 
capacity is either 30 or 92 charac- 
ters; the display can serve as a 
window to this memory using step 
and scroll controls. Some versions 
allow you to prepare and edit a 
message off line and then send it as 
a block. Interfaces include RS- 
232C, -422, -428, and 20-mA loop. 
Some versions are available with 
dual interfaces. In all cases, DIP 
switches allow you to set data-word 
arrangements, baud rates, and in- 
ternal control parameters. Power 
for the terminals comes through an 
unused pin on the interface connec- 
tor. An optional rechargeable bat- 
tery pack provides more than eight 


hours of continuous operation for 


LCD models. The terminals can 
store 4k bytes of control or diagnos- 
tic firmware. Standard models from 
£240 to £265. 

G R Electronics Ltd, Fairoak 
House, Church Rd, Newport, 
Gwent NP9 7EJ, UK. Phone (0633) 
214147. TLX 497939. 

Circle No 403 


IMAGE SOFTWARE 

The Top-Pic image-processing soft- 
ware package is for digital image- 
processing applications on the com- 
panys VME _ Bus based PPI 
(planned position indicator) image- 
processing board set. The package 
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A Designer’s Guide to: 
Semicustom | 
Integrated C Circuits 





pecccccecocccoces ) Cocccccccccocooes: 


EDN May 1, 1986 339 





MOE OT RE LARTER SD IMMA MaKe 
may i 









TAME aaa Tan aR Tn et Narn Ce A 
4 erecR TW a A et 
{WAL charm Sop AO WY ON eR 
} on 
1 ee aris Seti ulin niin eH 
t Pees ten Tae iE ella AE Lom HRT 
| TRC eee Bene, ECM ARy Chace, 
derma RAT Uen | er Na Ca nee array 
<tiee Wohemrng hour haven wh Cmca Coonde |) Sense Tape Tarnodein 

LIAR MRR 







° * 
RS AK Rte ort mite ] 
pensrealiens Vesela aunagaing «Fay ey, ny 
We) Sarto agen: RRR ete wie, art | SAINT 
meee, eh ene pte 


~ HICHIGOR (A r 
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_ AtNichicon, we want to help you 
find your capacitor choice. 


Miniature Aluminum Electrolytic Capacitors 
D.C. Leakage Rated Vol Capacitance 
Current (uA Construction Range (V. Range 


Ses 
ype » 5 
oe. 0.03CV (A*) 
ek 


Q.01CV (B") : : 
nae) 
0.06CV +10(C") “ 160 480 
: spite al +20 (M)/ + 10(K) 
Min. . 5 


+20 (M)/ + 10 (K) 






NICHICON 


















+ Standard Size 













+20 (M) 


3 i i A 
ea) co “0 


Oneve) | ma) er le 
(5pA Min.) Oko ee 47-3300 +20 (M 


4nA Min. 












* Wide Temp. Range 






03CV (A") 

tesa 
* High Temperature ane 0.002CV (C*) 
es 
* High Temp. ( + 125°C) . 0.002CV (C*) 

pe | ER | somes | ORG) 

. 0.01CV (B") 
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oo | 0 Ui“ (CULL CULL 




















RADIAL (TYPE Uj AND AXIAL (TYPE T)—4U SERS 




















470 ~22,000 










* High Ripple, Switchi 
a Exended Temp. i lg 
* Snap-in Term., PC.B. 















Rated 
Type Characteristics Vv. DC. bw Capacitance Tolerance 
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i eee 
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0,022~0.1pF  —1 Min. 
























0.22uF —0.5 Min. 

+ 20% (M) 0.33. —0.33 Min. 12V: 7.0% Max. 

12 “gale 0.47uF —0.25 Min. 25V: 5.0% Max. 
+ 80~ — 20% (2) 50V: 5.0% Max. 







0.01-0.22unF —1,000 Min. 
0.47pF —500 Min. 
; —1,000 Min. 


Rated Capacitance Standard 
Series Type oltage (V. DC Ww Capacitance Tolerance insulation Resistance 
or ees one oe ee ee 


QXM (Radial 250, 400, 630 0.01~2.2 + 5% (J). = 10% (K)_ + 20%(M 0.33 F-9.00 MOMin. us Fone 
QAM (Axial + 5% (J). + 10% (K). = 20% (M =.033,.F-3,000 MQMin ea 


(A*) = Leakage Current after1 minute (B*) = Leakage Current after 2 minutes (C*) = Leakage Current after 5 minutes 


NICHICON (AMERICA) CORPORATION 


927 EAST STATE PARKWAY 
° oh: SCHAUMBURG, ILLINOIS 60195 
mAcmhAcomn 


The capacitor choice. PHONE e (31 2) 843-7500 TELEX. 20-6577 
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consists of a library containing more 
than 700 program modules, which 
are provided as subroutines for the 
C programming language. Most of 
the modules are also available as 
interactive menu-driven programs 
_for image analysis. The library mod- 
~ ules support a variety of image data 
structures (including 2-D arrays 
and dynamic data structures, for 
example), linked lists, or index-ad- 
dressed tree structures, any of 
which may contain other complex 
data structures as elements. You 
can also generate your own data 
structures to develop customized hi- 
erarchical systems, and you can add 
custom functions to the program 
library. Algorithms supplied for im- 
age-to-image processing include 
pixel operations, local operands, 
edge detection, area segmentation, 
and histographic and image-trans- 
formation functions. Pattern gene- 
ration and graphics primitives are 
also provided. DM 18,500. 
-Eltec Elektronik GmbH, Gali- 
leo-Galilei Str 11, Box 65, D-6500 
Mainz 42, West Germany. Phone 
(06131) 50031. TLX 4187273. 
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SERIAL [I/O CARD 


The PMM-IOP-1 intelligent I/O sub- 
system provides Multibus I (IEEE- 
796) systems with eight channels of 
RS-232C serial I/O for use in a Unix 
environment. An onboard 8086 pP 
handles many of the operations nor- 
mally carried out by the Unix termi- 
nal handling the routines. As a re- 
sult, the number of host interrupts 
is held to 16 per sec max, even when 
you operate all channels simultane- 
ously at 9600 baud. You can also 
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configure one channel as a Centron- 
ics-compatible parallel port. The I/O 
subsystem interfaces to the host via 
a 16k-byte onboard dual-ported 
RAM, which contains eight 1500- 
byte circular output buffers and one 
circular input buffer shared by all 
eight channels. £937.50 (100). 
Plessey Microsystems, Water 
Lane, Towcester, Northants NN12 
7JS, UK. Phone (0327) 50312. TLX 
31628. | 
Circle No 405 
Plessey Microsystems, 1 Blue 
Hill Plaza, Pearl River, NY 10965. 
Phone (914) 735-4661. 
Circle No 406 





MULTIUSER wC 


Operating in a full multiuser envi- 
ronment, the XP816S computer sys- 
tem supports as many as 31 users 
running CP/M-, CP/M-86-, and MS- 
DOS-compatible software. Each 
user is provided with an 80186 pP, 
1M byte of local RAM, two serial 
ports, and an optional 8087 math 
coprocessor. Shared resources in- 
clude as many as 450M bytes of disk 
storage and a 60M-byte tape 
streamer. The computer supports 
the Turbodos operating system to 
provide such facilities as file and 
record locking, print spooling, and 
password protection. The computer 
also supports Turbonet for net- 
working systems together. A 16- 
user system with 110M bytes of disk 





PEARSON 


Wide Band, Precision 


CURRENT 
MONITOR | 








With a Pearson current monitor and an 
oscilloscope, you can measure pulse or 
ac currents from milliamperes to kilo- 
amperes, in any conductor or beam of 
charged particles, including those at 
very high voltage levels. 


This monitor is physically isolated from 
the circuit. It is a terminated current 
transformer whose output voltage pre- 
cisely follows the current amplitude and 
waveshape. A typical model gives an 
amplitude accuracy of + 1%, —0%, 20 
nanosecond rise time, droop of 0.5% 
per millisecond, and a3 db bandwidth 
of 1 Hz to 35 MHz. Other models fea- 
ture 2 nanosecond rise time, or a droop 
as low as 1% per second. 


Whether you wish to measure current 
in aconductor, an electron device, ora 
particle accelerator, it is likely that one 
of our off-the-shelf models (ranging 
from 1%" to 10%" ID) will do the job. We 
also provide custom designs to meet 
individual specifications. 


Contact us and we will send you 
engineering data. 


PEARSON 
ELECTRONICS, INC. 


1860 Embarcadero Road 
Palo Alto, Calif. 94303, U.S.A. 
Telephone (415) 494-6444 
Telex 171-412 
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Fiber Optic Solutions 
For Mark Sensing 


Welch Allyn provides fiber optic solu- 
tions that monitor and control your 
manufacturing processes. Twenty years 
of innovation in fiber optics, lamps and 
electronics give a total capacity to 
create and conduct light to your exact 
sensing and photoelectric control 
specifications. Our precision fiber optic 
light pipes and sources replace bulky 
illumination and electromechanical 
assemblies for more efficient design 
solutions. , 


Let Welch Allyn technology help take 
control of your design problems. 





CIRCLE NO 214 


Call or write. 


WA 
Welch Allyn 


Industrial Products Division 

Jordan Road, P.O. Box 187 
Skaneateles Falls, New York 13153-0187 
Telephone: (315) 685-8945 





Fiber optic solutions that make 
sense—from source to signal. 


Standard Miniature & 
Subminiature Lamps. 





For over twenty-five years, Welch Allyn’s 
vacuum, gas-filled and high output halogen 
lamps have met the high standards of de- 
Sign engineers and manufacturers around 
the world. Reliability and precise charac- 
teristics give superior performance under 
critical operating conditions. 

Over 140 standard lamps are available in 
a variety of base and lens configurations 
and in a range of electrical characteristics 
from 2 to 15 volts, .25 to 2.5 amperes, .5 to 
35 watts, and a color temperature of 2100 to 
3300° Kelvin. Manufacturing flexibility, from 
hand to state-of-the-art automation, allows 
cost-efficient production in both low and 
high volumes. 





Welch Allyn is large enough to provide 
single source manufacturing, yet small 
enough to assure personal service and 
on-time delivery. For your lighting needs, 
contact Welch Allyn Lamp Division. 


WA 


Welch Allyn 


Jordan Road, P.O. Box 187 
Skaneateles Falls, New York 13153-0187 
Phone: (315) 685-8945 TWX 710 325-435 


Bringing your bright ideas to light. 
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INTERNATIONAL 








storage and a 60M-byte tape 
streamer costs less than £2000 per 
user. Delivery, four to eight weeks 
ARO. | 
Equinox Computer Systems 
Ltd, 114/116 Curtain Rd, London 
EC2A 3AH, UK. Phone (01739) 
3450. 
Circle No 407 
L/F Technology, 2800 Lockheed 
Way, Carson City, NV _ 89701. 


‘Phone (702) 883-7611. 


Circle No 408 





PROTOTYPING CARD 
The EQC-UK8XHA Quick-Connect 
prototyping board has a hyperex- 
tended triple-Eurocard form factor, 
suiting it to Futurebus board devel- 
opment. The double-sided, through- 
hole board is available either fully 
populated with Quick-Connect ter- 
minals and DIN 41612 connectors, 
or populated according to customer 
requirements. You have the choice 
of B- or C-body DIN connectors, 
gold-plated terminals, and the num- 
ber of populated connector posi- 
tions. Fully populated card, 
£417.60. | 
Dage (GB) Ltd, Eurosem Sys- 
tems Div, Rabans Lane, Aylesbury, 
Bucks HP19 3RG, UK. Phone (0296) 
33200. TLX 83518. 
Circle No 409 
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DC/DC CONVERTERS. 
SMALL IN SIZE. BIG IN POWER. 



















COMPACT DC/DC results ina 
CONVERTER MTBF in excess 
UNITS of 200 years. 
The PKA Series EASILY 
of 25-40W DC/ PARALLELED 
DC converters Balanced load sharing 
are extremely for higher, more flexible 
lightweight, | or redundant 
compact units, power. 
having single, dual and triple ) 
outputs with +24V or -48V ~ AUTOMATED 
inputs. MANUFACT URE 
BEAUTIFULLY AND TEST 
SIMPLE . Automated production, 
assembly and test pro- 


MATCHLESS PRICE, cedures provide 


continuity of man- 
PERFORMANCE, DELIVERY. © uiacture, ensur 
ing consistent 

reliability, 
performance 













> = offers very high power 
density in acost- 


effective package. and avail- 
‘« Highly efficient, 4 = ability. This 
Complete with no derating of the =" , » series of stan- 
units which are output power from -45°C ' dard DC/DC 
simple to use and are to +85°C. seep calporderp is 
directly pc board or chassis available off-the-shelf. For 
mountable. No extra compo- ULTRA RELIABILITY a free, life-size mechanical 
nents. And no extracooling. | The unique hybrid design sample, write Rifa Inc., 
and production techniques Greenwich Office Park 3, 
POWER PLUS employed yield extremely PO. Box 3110, Greenwich, 
With a switching frequency cool operation and low CT. 06836-3110. Or call 
of 300 KHz, the PKA Series component stress, which (203) 625-7300. 


FearFa :. 


ERICSSON 2 RIFAisamember of the Ericsson Group. 
ELECTRO Show Booths 1612-1617 
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NEW PRODUCTS: SOFTWARE 








HIGH-LEVEL DEBUGGER 


DOS PScope is a symbolic debugger 
for high-level languages. It runs on 
an IBM PC/XT, PC/AT, and com- 
patibles running DOS 3.0 or later. 
By using high-level procedures and 
variable names and labels, you can 
observe program execution at the 
source-code level. You can go 
through a program one assembly 
instruction at a time, one high-level 
statement at a time, or one entire 
set of procedures at a time. In addi- 
tion, you can set breakpoints and 
trace points at the source-code level 
to suspend program execution and 
then display or change the values of 
variables. When trace operations 
uncover bugs, you can modify the 
program’s algorithms. Using the de- 
bugger’s Pascal-like command lan- 
guage, you can create program 
patches and insert them into the 
code without having to re-edit the 
source code. You can also group 
frequently used command se- 
quences into macros to avoid re- 
entering keystrokes. $995. 

Intel Corp, Literature Dept 
W280, 3065 Bowers Ave, Santa 
Clara, CA 95051. Phone (408) 987- 
8080. 
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DATABASE MANAGER 


Team-Up, a database manager and 
application generator for IBM PCs, 
can support as many as 4 billion 
records per file and incorporate 
1000 fields per record. It can work 
with as many as 255 files simultane- 
ously. Maintaining as many as 100 
indices per file (all active, with fully 
automatic, dynamically maintained 
indexing), it has as many as 1900 
characters per field, with as many 
as 8187 characters per record. It can 
work with 32,000 applications per 
system, calling upon any 255 related 
applications for any transaction (as 
many as 10 per report). Besides 
supporting as many as 5000 math 
operations to an 18-digit accuracy, 
the software can work with 100 key 
items, 100 sort keys, 200 query or 
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search items, and 14 data-item for- 
mats or types. Its multi-user ver- 
sions support as many as 32 security 
groups with as many as 10 security 
levels per group. The system re- 
quires a hard disk, 256k bytes of 
RAM, and DOS 2.0 or higher on an 
IBM PC, PC/XT, PC/AT, or com- 
patible system. Single-user system 
package, $795; multi-user system 
package, $1795. 

Unlimited Processing Inc, 8382 
Baymeadows Rd, Suite 8, Jackson- 
ville, FL 32216. Phone (904) 731- 
8330. 
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AUTOMATIC BACKUP 
Backtrack automatically backs up 
files from a hard disk to PC/T tape, 
to another hard disk, or to floppy 
disk. Operating in a background 
mode, it searches for any new or 
revised files on a hard disk. You can 
elect to have the program scan your 
disk at regular intervals, or at spec- 
ified times during the day. If you 
need to run a program while the 
backup operation is in progress, the 
backup operation is suspended; it 
resumes when the computer be- 
comes inactive. You can also choose 
to have the program make backups 
while the computer is in operation. 
$179. 

Tallgrass Technologies Corp, 
11100 W 82nd St, Overland Park, 
KS 66214. Phone (913) 492-6002. 
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DATA ACQUISITION 


Midas (multitasking integrated data 
acquisition software) for the IBM 
PC, PC/XT, or PC/AT now offers 
enhanced scheduling and report- 
generation capabilities. Interfacing 
to dBase III, the package compiles 


and prints reports while on line, so 


no information from the monitored 
process is lost. It sends information 
to the company’s Scheduler pro- 
gram, which averages, formats, and 
records that information into the 
appropriate file. During the 





Scheduler setup, you choose what 
channels you want data from, how 
often Midas should read the data, 
and how many readings should be 
averaged together. You also specify 
the file type Midas should write to. 
You can format information into vir- 
tually any sort of report, from cost 
analysis to billing functions to usage 
statistics. A standard program 
monitors as many as 512 channels in 
1.1 sec, displays bar graphs and 
channel logs, and performs alarm 
functions. From $3500. 
Megasystems Inc, 1075 Broken 
Sound Parkway NW, Boca Raton, 
FL 33481. Phone (805) 994-6700. 
TLX 525124. 
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DATA ANALYSIS 


Dapper is a command-driven data 
manipulation, analysis, and plotting 
program for X-Y data processing on 
an IBM PC or compatible computer 
with at least 256k bytes of RAM and 
an 8087 math-coprocessor chip. It 
includes 50 1-word commands and 
an extensive on-line Help facility. 
The program can adjust data by a 
constant; by exponentiation; by 
merging or appending data sets; ed- 
iting by point or area; by calculating 
integrals, derivatives, logs and anti- 
logs; or by curve fitting. You can 
plot results in linear, semi-log, or 
log-log form by point and/or line; 
you can also display histograms, 
scatter plots, and multiple data 
sets. In addition, you can manipu- 
late data by applying basic statistics 
or by using an equation. The pro- 
gram allows batch operation, key- 
board data entry, and automatic 
hardeopying. You can store data in 
binary form to conserve disk space 
or in ASCII format for transfer to 
spreadsheets or word processors. 
Both the program and the user’s 
guide are supplied on 360k-byte, 
5¥%-in. floppy disks. $99.95. 

SAIC, 3351 S Highland Dr, Suite 
206, Las Vegas, NV 89109. Phone 
(702) 732-0108. 
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EDN May 1, 1986 





tual unretouched photo 


PC Imaging... $1995.00 


| ie Matrox now offers two new image processing boards, the 
o12 x o12 x 8 frame buffer (PIP 512) PIP-512 and PIP-1024. The PIP series of boards provides 
complete 8-bit image acquisition, frame buffering, and 
1024 x 1024 x 8 frame buffer (PIP-1024) — gispiay capability for the IBM PC. A PIP board upgrades the 
PC, XT or AT into a LOW COST, PROFESSIONAL image 
256 colors/gray shades processing workstation. 


16.7 million color output lut The PIP boards have all the high performance features 
characteristic of top-of-the-line image processing systems, 


Real-time 8-bit frame grab with one exception: price. 
DMA image transfer — 1M pixels/sec. The PIP-512 sells for only $1995.00 in single quantity. 
For more info on MATROX PC imaging; CALL TOLL FREE 1-800-361-4903. 
| 1055 St-Regis Blvd 
Dorval, Québec, Canada 
H9OP 2T4 
Tel.: (514) 685-2630 
Tix: 05-822798 


IBM PC, IBM PC XT, IBM PC AT ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. CIRCLE NO 217 








P&B’s T90 relay available for 
immediate delivery from stock!!! 


L 


Now you can design low cost 
power switching into your products 
with Potter & Brumfield’s T90 relay. 


For more details on the T90, call 
our toll free number for the name 
of your authorized Potter & 
Brumfield distributor or your local 
P&B sales representative: 
800/255-2550. 


Potter & Brumfield, 

A Siemens Company, 

200 South Richland Creek Drive, 
Princeton, Indiana 47671-0001. 


Regional Sales: Oak Brook, IL, 312/887-0811; 
Braintree, MA, 617/848-6550; 

San Juan Capistrano, CA, 714/493-4503; 
Princeton, IN, 812/386-2130. 


Its small size and low coil power 
requirement (less than 1W) make 
the T90 the ideal printed circuit 
board mounted interface between 
your solid state devices and power 
loads. 


The T90 is available as an open- 
style relay, with an optional, 
snap-on dust cover or sealed to 
withstand immersion cleaning. 





The T90 series offers the combina- 


tion of features you've demanded Our totally automated production 
for new generations of appliances, under tight process control assures 
load management controls, busi- you of consistent, high quality 
ness machines, HVAC equipment relays, minimizing your needs for 
and similar applications. incoming inspection. 
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LAN MANAGER 


NMCC/VAX Ethernim is a network- 
management tool that reports the 
current, on-line status of an entire 
Ethernet LAN. Moreover, your 
LAN may include nodes manufac- 
" tured by other companies. The mon- 
itor runs as a layered software prod- 
uct under the VAX/VMS OS, 
monitoring LANs by using the 
Ethernet protocol and DECnet 
Phase IV network software. It de- 
picts the network graphically and 
maintains a historical reference file 
of events. The software can detect 
any changes to the Ethernet config- 
uration—including the addition of 
new nodes—and alert LAN manag- 
ers. By invoking one command, you 
can initiate a probe of each node to 
determine the integrity of the net- 
work’s backbone. Other commands 
automatically determine if each 
node is accessible. In addition, the 
software maintains a permanent, 
editable database of information on 








































same time. 


Low-cost, miniature 
DIPs with LED displays g@ 
substantially reduce 
design and QC time 
and costs. Provide fast, 
reliable monitoring 

of all circuit functions. 
Ideal for troubleshoot- 
ing even the most 
complex circuits. No 
need for external 

test devices, separate 
drivers, buffers, 
resistors. Compatible 
with digital ICs. 
Available from stock. 
Call or write for literature. 













30 Daniel Webster Highway 
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TRACK STATUS DISPLAY 


Visual monitoring of 7to | jie 
47 circuit functions at the — 













TRACK EQUIPMENT an Entec Company 


Merrimack, New Hampshire 03054 (603) 882-7743 





each node. For the VAX 8600, 
$10,500; for all other applicable 
VAX systems, $7000 (single-use li- 
cense). 

Digital Equipment Corp, 
Maynard, MA 01754. Phone (617) 
870-3234. 
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UNIX SYSTEM V OS 


This Unix System V OS, the UTS/ 
580, runs on the manufacturer’s 580 
Series processors. It runs in three 
modes: as an OS on a 580 Series 
processor; in a domain under a 580/ 
Multiple Domain Feature (MDF); or 
as a guest under VM/SP or VM/SP 
HPO. The 580/MDF permits users 
to run UTS/580 concurrently with 
another OS, such as MVS, without 
the overhead or expense of VM. The 
manufacturer claims that C, For- 
tran, and Pascal programs that con- 
form to programming standards 
should operate with few or no 


utilities. 


DC/NETLIST 
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POWERFUL, YET AFFORDABLE ENGINEERING SOFTWARE ~ 
FOR IBM PC MICROCOMPUTERS AND THE AT&T PC6300 


DRAFTSMAN-EE SCHEMATIC EDITOR 


A professional graphics editor with exceptional power and capability. Built 
specifically for electrical engineers, DRAFTSMAN-EE allows rapid entry and 
modification of graphical data, such as schematics and printed circuit board 
layouts. Includes 600-part components library, Bill of Materials, and Parts List 


ALL DESIGN COMPUTATION 
PRODUCTS COME WITH A 60- 
DAY MONEY BACK GUARAN- 
TEE FOR MORE INFO., CALL: 
(201) 922-4111 

OR SEE OUR FULL PAGE AD IN 
SPECIAL EDN CAD ISSUE, 


changes following compilation in the 
UTS/580 environment. The system 
supports traditional Unix full-du- 
plex ASCII terminals and IBM 
3270-style terminals. And, it pro- 
vides support for connecting termi- 
nals, workstations, and computers 
using Ethernet LANs. Prices start 
at $4000/month for source code (in- 
cluding central support). 

Amdahl Corp, Box 3470, Sunny- 
vale, CA 94088. Phone (408) 746- 
6000. 
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DIGITIZER DRIVER 


Digiware provides the software link 
between a digitizer and an IBM PC. 
It’s compatible with IBM PCs, 
PC/XTs, and PC/ATs and supports 
digitizing tablets from Houston In- 
strument, Kurta, Numonics, and 
Summagraphics. Suitable for use by 
engineers, doctors, and biologists, 
the package digitizes graphical and 






~-_ DESIGN 
| COMPUTATION: 
‘| THE PRICE- 
PERFORMANCE 
LEADER FOR 















$749. 


$350. 


A feature-rich netlist generator. Easily handles large multi-page schematics. 
Accepts an optional printed circuit board component placement file. 


DC/AUTOROUTER 


DC/AUTOROUTER combines performance and flexibility in a low-cost, 
professional autorouter. Features: Common planes, interruptable and fully 
re-entrant, keep-out areas; flexible grid size down to |-mil., high completion 
rate, 16-layer boards up to 32 in. on a side, hand-routing of critical routes, 
sophisticated hugging algorithm. Design rule checker included. 


$2498. 


MBDESIGN 
@ COMPUTATION 


Design Computation, Inc. 
Ten Frederick Avenue 
Neptune, NJ 07753 
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AMERICAS BEST 
PROGRAMMERS 






Z-1000B UNIVERSAL 
PROGRAMMER 


Over 600 PLDs, EPROMs, EEPROMs, 
Bipolar PROMs and INTEL MCUs. 


Separate D/A channels for each pin. 
Upgradeable PROM based software. 
Stand alone or PC/XT/AT operation. 
Two independent RS-232 ports. 

64K or 256K bytes of DATA RAM. 
EXATRON handler interface is standard. 

















Z-3000 HIGH VOLUME 
GANG/SET PROGRAMMER 
14,000 27256s programmed per day. 


32 EPROMs simultaneously with 1 to 8 
DATA BLOCKS. ; 


16 intel or Motorola MCUs ata time. 
64K to 256K bytes of DATA RAM. 


Z-1200B TWELVE SOCKET 
GANG/SET PROGRAMMER 
© 2716-27512, 1 to 4 DATA BLOCKS. 
64K to 256K bytes of DATA RAM. 
Software personality. No plug-ins. 




























Z-2500B IN-CIRCUIT 

MEMORY CARD PROGRAMMER 

e Programs up to 32 memory cards with 
EPROMs or microcomputers at a time. 

¢ Two 1.2 Mbyte DSDD floppy disk drives. 

~ Optional 20 Mbyte hard disk. 


e Turnkey systems include programmer, 
terminal, custom interface hardware and 
software. 


Simple menu driven operation. 











ZAP SERIES engineering and field service 
programmers for EPROMs to 27C1024, Intel 
and Motorola microcomputers. 


Z-400 economical bipolar PROM and EPROM 


programmer. 


SUNRISE ELECTRONICS, INC. 
524 South Vermont Avenue 
Glendora, California 91740 

(818) 914-1926 
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photographic information. If you 
have a graphics monitor, Digiware 
can also plot the digitized data as 
you enter it from the digitizing tab- 
let. The software performs the fol- 
lowing calculations: perimeter, en- 
closed area, area under a curve, 
point-to-point distance, volume of 
3-D objects, and surface area. In 
addition, it stores data in standard 
ASCII format for further pro- 
cessing by other software pro- 
grams. Other features include scal- 
ing of digitized data, data tagging, 
rubberbanding, and reorientation of 
skewed data. $300. 

Computer Mathware, Box 1327, 
Princeton, NJ 08540. Phone (609) 
924-6582. 

3 Circle No 417 


SORT FACILITY 


Running under IBM’s VM OS, SA/ 
Sort is a single-module replacement 
for the VM Sort command, provid- 
ing a cost-effective, high-speed al- 
ternative. The facility offers ascend- 
ing and descending sequencing and 
requires a minimum of virtual stor- 
age to sort.a file of any size. Accord- 
ing to the manufacturer, the soft- 
ware reduces the number of serial 
I/O operations and the amount of 
VTime, TTime, and real time re- 
quired for a sort operation by as 
much as 90%. You can purchase the 
package for $5000 (including one 
year of maintenance), or you can 
lease it for one year for $1000 or 
three years for $2250. , 
Software Assistance, Box 2101, 
Santa Clara, CA 95055. Phone (408) 
730-9714. 
Circle No 418 


PC MULTITASKING 

DoubleDOS is a resident extension 
of PC-DOS that runs on an IBM PC, 
PC/XT, or PC/AT and allows you to 
run two applications programs si- 
multaneously. The two programs 
share the processor as well as DOS’s 
system facilities. DoubleDOS 
shares the CPU between the pro- 


grams: In between keystrokes of 
one program, the other program 
ean utilize the CPU. During disk 
and printer operations, the facility 
permits one program to use the 
processor during the time normally 


spent waiting for a response from -.. 


the other program. DoubleDOS 
provides an 80-character keyboard 
type-ahead buffer for each of the 
programs it controls as compared 
with DOS’s 15-character buffer. It 
will run on systems containing 128k 
bytes, but the company recom- 
mends at least 192k bytes; you must 
have sufficient RAM to hold the 
facility plus the applications you 
want to run together. In a typical 
installation, it occupies 28k bytes. 
You can use a monochrome- or color- 
graphics display adapter or both. 
$49.95. 

SoftLogic Solutions, 530 Chest- 
nut St, Manchester, NH 03101. 
Phone (800) 272-9900; in NH, (603) 
627-9900. 
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ARCHIVING PACKAGE 


Arkive, a file-tracking and archival 
program, performs automatic house 
cleaning on a hard disk. It automati- 
cally tracks the information each file 
contains and will archive (or move) 
obsolete or unused files, thereby 
freeing up hard-disk space. The 
package contains a search and re- 
trieval feature for archived files. 
You can locate files by searching for 
subject matter, the program that 
created the desired files, the file’s 
date, or other categories. You can 
use floppy disks, cartridge disks, or 
certain tape drives for storage. The 
resident portion of the program re- 
quires <64k bytes of memory; the 
clean-up program requires 128k 
bytes. $79.95. 

Guaranteed Software, 10044 S 
DeAnza Blvd, Cupertino, CA 95014. 
Phone (800) 232-7222; in CA, (800) 
331-6223. 
| Circle No 420 
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ANNOUNCING 
ANOTHER 
BONUS FOR YOU 
FROM EDN: 












Bion nhons eee aa te 
Every two weeks, EDN helps you do your 
design jobs more efficiently with editorial focused on 
the applications of new products and technology. Now, 
once a month EDN Product News will augment EDN, 
helping you select new products. In a tabloid format, 
EDN Product News will cover in greater depth the 
components, equipment, and systems you need to 
solve design problems. 

Your copy of EDN Product News will be arriving 
soon. When it does, you'll see that EDN Product News 
provides the freshest, most detailed information avail- 

able on new products and new-product developments. 
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LBO-325 packs all the power and 
performance of a cumbersome, 
backbreaking, 60-MHz workbench 
oscilloscope into an easy-to-carry, ultra- 
compact, featherweight unit. Although its 
3¥2-inch CRT is as big and clear as 
screens on large field-service scopes— 
LBO-325 weighs only 9 Ibs. So it won't 
weigh field-technicians down, no matter 
how far afield they go! LBO-325 is so 
small it fits inside a 3-inch deep attache 
case with room to spare for a multimeter, 


service manuals and some tools. The ideal 


full-function scope for a cramped 
work area or crowded bench. 


Time is money. A scope 
left in the vehicle takes 
time to retrieve. One kept 
in the shop causes repeat 
service calls. The LBO-325 


Circle no. 10 for product demonstration 










Ce 
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= 


Attache Case Oscilloscope is so 
easy to carry and use, techs will 
take it everywhere, every time. 
And the time saved translates into 
extra profits for years to come. 








ie 


* 60 MHz « Dual channel « ALT TIME 

BASE simultaneously displays main 

waveform and any expanded portion 

* ALT TRIG for stable display of. 

2 asynchronous signals « Bright, 

sharp 12-kV trace * Large 3%-inch 

PDA CRT « Illuminated graticule 

« Comprehensive triggering * TV-V and 

TV-H sync separators * Variable trigger 

hold-off » Delay line shows sharp leading 

| edges * CH-1 output drives 

low-sensitivity instruments 

«Measures only 3 x 9x 11% 

inches * Weighs 9 Ibs. 







PEE ~—ws ney 
¢ ¥ v7. 


WY ¢> ae LV. 
Built tough to provide long 
use, LBO-325 is backed by 
Leader's 30-year reputation 
for reliability and by 
factory service depots 
on both coasts. 
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LBO-325 CRT is shown actual size. 
Call toll-free 


(800) 645-5104 
In NY State 
(516) 231-6900 
Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 


address of your nearest “Select” Leader 
Distributor, or additional information. 


For proksyous > 
who vans 
know 
the 
difference. 

380 Oser Avenue 
Hauppauge, New York 11788 
Regional Offices: Chicago, Dallas 
Los Angeles, Boston, Atlanta 


In Canada call Omnitronix Ltd. 
(514) 337-9500 





Circle no. 11 for product information 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


RTU-2000 


Remote terminal units are available with four differ- 

ent display types and two different keyboard styles. 

All terminal styles feature: 

e RS232, TTL, and 20mA communications 

e One mile range on 20mA communications 

© Xon/Xoff Protocol 

¢ Normal and Networking modes 

¢ Networking mode allows up to 8 RTU’s to be 
connected on one pair of wires 

¢ 30 software selectable features 

e Various case styles including waterproof 

Prices for uncased units start at $565.00 (U.S.) 


Beck Technology, Inc. 
1324 Wallace St. 
Regina, Saskatchewan 
Canada S4N 324 

(306) 522-8448 
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EXPANDABLE SWITCHING MATRICES 


The CYTEC Model CLX Switching Matrix has a Con- 
trol Mainframe and Expansion Chassis to assemble 
Matrices of any size and configuration, switching 
signals from DC to 100 MHz and microvolts to amps, 
and with LED Indication of the energized relays. 
Interface Modules can control the Matrices from 
IEEE 488 BUS, RS232 Serial or 16 bit parallel, with 
Manual Control Option and Status feedback. 

For further information contact: 


CYTEC CORPORATION 

107 N. Washington Street 
E. Rochester, New York 14445 
716-381-4740 or phone toll free 

800-325-7495 (wait) 0110 


CIRCLE NO 303 
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1986 TEMPERATURE MEASUREMENT 
HANDBOOK AND ENCYCLOPEDIA 
OMEGA presents the industry with a new product 
and reference source! Over 750 full-color pages of 
top quality products for sensing and control. This 
complete source, the standard for temperature 
measurement and control lists all prices and 
specifications for every product. New this year is a 
full section devoted completely to relative humidity 
measurement. Send for your FREE! copy now. Write 
OMEGA ENGINEERING, INC., Box 4047, Stamford, 

CT 06907 or call 203/359-7874. 
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COMPLETE 
pH AND CONDUG 
MEASUREMENT 


HANDBOOK Ae 
Hr 


NEW! 1986 pH & CONDUCTIVITY 
MEASUREMENT HANDBOOK & ENCYCLOPEDIA 
containing over 100 full-color pages features a com- 
plete selection of products for the laboratory, field 
use and process control. Included is a technical 
reference section, field service products, laboratory 
instrumentation, electrodes and accessories, in- 
dustrial control systems, auxilliary equipment, data 
acquisition and humidity measurement equipment. 
For a FREE! copy of your handbook, write OMEGA 
ENGINEERING, INC., One Omega Drive, Box 4047, 
Stamford, CT 06907 or call 203/359-7874. 
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EE/EPROM PROGRAMMER...with 
Eraser...the ‘‘BEST’’ for $1295.° 


——— DIGELEC Model 824 ——— 


@ RAM 512K, upgradeable to 2048K 
@ Programs 2716 to 271024, upgradeable 
@ MOS, CMOS, 40-pin micro P’s, no adapters 
@ Programs virtually all mfg’s, 220 + devices 
@ Time-saving quick-pulse & Int. algorithms 
@ Complete stand-alone editing, 16-char. display 
@ RS-232 Remote control, translation formats 
@ Optional IBM-PC/AT menu-driven S.W. 

*SPECIAL INTRODUCTORY PRICE 

PHONE 201-493-2420 

DIGELEC, Inc., 1602 Lawrence, Ocean, NJ 07712 


@ Also mfg of LOGIC, GANG, OEM, PC Board, 
& UNIVERSAL PROGRAMMERS 


CIRCLE NO 302 


EXORbus/MICROMODULE® 
COMPATIBLE BOARDS 
FROM STOCK 


mikul” offers a full line of 
EXORbus/Micromodule compatible 
boards including an enhanced 
MM17 replacement, I/O, memory 
and more. 


For more information contact— 


Jul” 


A Division of TL Industries, Inc. 
2541 Tracy Road ® Toledo, Ohio 43619 © (419) 666-8144 


® TRADEMARK OF MOTOROLA 


CIRCLE NO 305 


To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
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HF and VHF 





Sprague-Goodman / JFD 
Glass Pistoncap® 
Trimmer Capacitors 


The world’s largest selection of glass 
and quartz dielectrics from the industry's 
leaders since 1951. All feature high Q, 
great tuning linearity and extreme 
stability. 
Sprague-Goodman Electronics, Inc. 
(An affiliate of the Sprague Electric Company) 
134 Fulton Ave., Garden City Park, NY 11040 
516-746-1385 © TLX: 14-4533 
CIRCLE NO 306 


IEEE-488 BUS EXTENDER: 
The GBE IEEE-488 bus extension modules add 
additional flexibility to the IEEE-488 bus by pro- 
viding transparent bus extension over virtually 
unlimited distances. GBE modules com- 
municate over RS-232 cable, modem, and a 
fiber optic link and require no modifications to 
your existing hardware or software. GBEs are 
used in pairs and are $595.00 each. 


Connecticut microComputer, Inc. 
PO Box 186 
Brookfield, CT 06804 
Tel:1-800-4-CMC-USA 

In CT 354-9395 
TWX: 710 456 0052 


CIRCLE NO 309 


IBM PC COMPATIBLE RS232 EASI-DISK 
514" FLOPPY DATA STORAGE & 
TRANSFER SYSTEM 


Reads & Writes IBM PC DOS 5%” Disks 
RS-232C 1/0 
Rugged Portable Package 
Host and/or Manual Controls 
ASCII or Full Binary Operation 
Baud Rates 110 to 19.2 K Baud 
Automatic Data Verification 
Price $1,095 in Singles - OEM Qtys. Less 
28 other systems with storage from 100K to 35 megabytes 
ANALOG & DIGITAL PERIPHERALS INC 
ee 815 Diana Drive 
ADP) Troy, Ohio 45373 
513/339-2241 
TWX 810/450-2685 
Branch Off: Oklahoma City. OK - Factory: Yucca Valley. CA 
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ie To advertise in Product Mart, call Joanne Dorian, 212/576-8015 















SCHEMATIC 
SOFTWARE 
$100.00 


EPROM PROGRAMMER $250 

PAL OPTION $250 
Programs 20 &24 Pin Pal 

BIPOLAR OPTION $350 


16, 20, and 24 Pin Bipolar Proms 
From MMI, SIG, HAR, Tl & AMD 
MP OPTION | $100 
8741/49/49/51/68705 MICRO-P 
LOGIC ANALYZER $995 
50 MHz, 8 Channel expandable 
to 32 Channels. 
GANG PROGRAMMER $795 
Programs 8 EPROMS with same 
data or different data. 
PC-SCHEME $100 
Schematic drawing software 








2780 S.W. 14th St. 
Pompano, Bch., FL 33069 


1-800-9PC-FREE 


















MODULAR PROBE FITS ALL SCOPES 
e Save up to fifty percent 
¢ Instant repair — no soldering 
¢ Satisfaction guaranteed 
e250 MHz_ 10X Attenuation 
e Model M12X10......... $62 
with readOUr 2.0... ok. $68 
Free accessories catalog. 
For immediate service call: 800-368-5719 
outside Calif. 800-643-8382 in Calif. 
Test Probes, Inc. 
P.O. Box 2113 
La Jolla, California 92038 
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68HC11 BASED 
SINGLE BOARD COMPUTER 


We feature a series of single board computers based 
on the 8031, 68008, and 8097 microprocessors. Our 
newest card, the FX-11, is based on the 68HC11. The 
board supports up to 32K bytes of EPROM and/or 
RAM, RS-232 buffered serial lines, and an assort- 
ment of connectors to facilitate board installation. 
The board measures 4.5 by 7 inches andis priced as 
follows: Bare board with docs: $75.00; Assembled 
and Tested with 8K blank EPROM, 8K RAM, and on- 
chip BUFFALO Monitor ROM: $375.00. 


' ALLEN SYSTEMS 
2151 Fairfax Road, Columbus, OH 43221 
614-488-7122 
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MEMORY EXPANSION FOR 
INTEL EMV51 and ICE51 








vw 


MEM31. MEMORY EXPANSION UNIT 


Hardware: The MEMS31 circuit board is installed be- 
tween the emulator and the target system. The 
MEMS31 board contains 16K of R/W memory. The 
memory can be expanded up to 64K. No external 
power supply is needed. 

Software: The MEM31 software automatically splits 
your object file into emulatory loadable units. They 
are then loaded into the MEM31 via the emulator. 
The price is $695 which includes PCB, floppy disk 
and documentation. 

NOHAU CORPORATION, 164 Calle Larga, Los 
Gatos, CA 95030 (408)374-1594. 
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CONPADS” 


Battery Contact Pads 


CONPADS .. . Conductive Surface laminated to 
Set Resistant Cellular Pressure Block, replaces 
metallic spring contacts in battery operated devices. 












Sponge Pressure 


Block 
ip \ oo Conductive 
s. Surface 
Batteries in series 


@ Constant, uniform force @ Conformable @ 
Tarnish & corrosion resistant @ Adhesive backed 
for easy assembly @ Sizes to fit any battery housing 


Data Sheet available. 
Stockwell Rubber Company 
4749 Tolbut St./Philadelphia, Pa. 19136 
215-335-3005, 800-523-0123 outside Pa. 
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FREE DEMO DISK 

SCHEMA is acomplete, integrated schematic draw- 
ing software package for IBM Personal Computers. 
Use SCHEMA with your PC to draw schematics and 
automatically generate design documentation such 
as Wire and Net Lists, Bills of Materials, Design Rule 
Checks, etc. SCHEMA is $495 and supports most 
common PC hardware configurations. Call or write 
today for a free demo disk and brochure. 


OMATION INC. 
1701 N. Greenville Ave., Suite 809 
Richardson, TX 75081 
(214) 231-5167 
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ELIMINATE DECOUPLING CAPACITORS 


CAP-BUS® CAPACITOR/BUS BAR 
Eliminate the decoupling capacitors and the 
power and ground traces from your PCB for 
nore reliability. CAP-BUS® has a distributed 

“capacitance of .05 micro-farads per lin. in.,.at 
50 VDC with low inductance and low im- 
pedance. The capacitor and the bus bar have 
been joined together for CAP-BUS®; a more 
efficient capacitive decoupled power dis- 
tribution system, increasing IC density ona 
two sided board. 


ELDRE COMPONENTS, INC. 1500 Jefferson Rd. 
Rochester. NY 14623 
(716) 244-2570 
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IRIG-B ON YOUR BUS 


The AITG incorporates a propagation delay- 
corrected IRIG-B synchronizable time base 
generator, an event time freeze register, and 
Includes time code 
stripper with AGC amplifier, auto-polarity, 
selectable rate/level outputs, and on-board 
event time measurement. $1500. STD BUS, 
VMEbus and Multibus versions available. 
K-Systems, Inc., 3902 Lilac, Las Cruces, NM 
88005, 505-526-3209, Telex WUI 6502763972/ 


an LSI-11 interface. 


Ansbk. MCI. , 
CIRCLE NO 318 


Need reed proximity 
switches? Count 
on Inresco. 


Key features of Inresco 
Sensareed’ series: 


@ Used in wide 

variety of position 

sensing applications 

@ Available in tubular and rectangular 
packages 

@ Matching magnets supplied 

®@ Available in either Form A (SPST) or 
Form C (SPDT) 1 

@ Best selection in industry of power 
ratings, sizes and sensitivities 

®@ Small differential between ON and 
OFF positions 

®@ Other sensitivities or different 
packages can be supplied to meet 
specific application requirements 


Call today for 
7 CIN]EScO) 


more information. 
(201) 892-5881 
654 Ocean Road, Point Pleasant, NJ 08742 


CIRCLE NO 321 


NEW - 500VDC SOLID STATE SWITCHING 


Get 500VDC solid state switching at 8 amps with 
new Series F relays. SPST (NO) or SPST (NC). 
Provide rapid switching with optoisolation be- 
tween input and output. Sensitive inputs, with 
range of 3-32VDC, are compatible with DTL or 
TTLlogic signals. Arc-free relays are Suitable for 
hazardous atmosphere and machine tool and 
process control equipment. Douglas Randall 
Div., Kidde, Inc., Pawcatuck Ave., Pawcatuck 
CT 06379. 203/599- 2075. 
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ECG/SIGMATAST, HIGH QUALITY. 
MINIATURE INPUT SWITCH 


Designed for use with dual in-line package circuits. 
Economical, yet long lived with high integrity. Mo- 
mentary action tested to 5 million. 4 cap widths and 
up to 2 LEDs. Sealed terminals and gold contacts 

standard. Watertight version available. Micro-switch 
coil spring contact. Specs, prices and free samples 
on request. Electronic Components Groupe, 26 N. 
5th St., Mpls., MN 55403. 1-800-826-8719, 612/ 


375-9639, TWX 910-576-1725, FAX 612/375-1905. 
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PROMAC 


PROGRAMMING INSTRUMENTS 
the Price/Performance Leader for 
ENGINEERING, PRODUCTION, 

FIELD SERVICE, LOGIC 
DEVELOPMENT and Be 
ADD-ON. 


Buyer Guice- 


PROMEAC bivision . 


2999 Monterey/Salinas Highway, Monterey, 
CA 93940 © (408) 373-3607 @ Tix: 882141 
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WRITE OR CALL FOR SAMPLE 
Low Cost Tempilabel’ Temperature Monitor. 


Tempilabel® "Moniron™ 


38 C 43C 54C 


8€ OOL-vVr ON 


100 F 110 F 120 F 130 F 
CENTERS TURN BLACK AT RATING SHOWN 


So Plaintieid N) USA 


TEMPILABEL o BMA. 140/60 
C 66°C TIC 97°C «betc -eate «(93%C 99°C 


ocoooogoud 


140°F 150°F 160°F 170°F 180°F 190°F 200°F 210°F 


How to put alow cost 
temperature gauge 
on everything. 

Label’s center spot turns black when surface to which 
it is affixed reaches specified temperature. Single- or 
multi-spot labels with pre-determined increment of 
ratings: 100°F (33°C) to 600°F (316°C). 1% accuracy 

guaranteed. 1 thru 8 ratings on each monitor with 
various increments. Self-adhesive, removable. 
TEMPIL DIVISION, Big Three Industries, Inc. 
2901 Hamilton Bivd., South Plainfield, NJ 07080 


Phone: (201) 757-8300 Telex: 138662 
RARE OETA TR ES ET NI AE TO aS 
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- Powermag™ 5-volt, 
1500-watt Switching Power Supply 


New 5-volt, 300-amp, 5” x8” x11” Powermag 
switching power supply. Very cost effective: 
$.85/watt in lots of 100. TTL-compatible signals 
package. Built-in load sharing and paralleling 
circuitry. Dual input. Full over-voltage, over- 
current protection. Margin testing. Meets UL, 
CSA, VDE, IEC, FCC standards. 


ADVANCE POWER SUPPLIES, INC. 
32111 Aurora Road, Solon, Ohio 44139. 
Call 216-349-0755 
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At only $975, no electrical engineer 

: can afford to be without this end-to-end 
circuit design, simulation and PCB layout tool. 
You can pay up to 15 times more and still not get all 
the features offered by EE Designer—Schematic 
Capture. ..Circuit Simulation. ..PCB Layout. 
30 day money back guarantee: Full purchase price 
refunded if not completely satisfied. 
Call 1-800-225-5669 
today to order your 
package. Bank cards 
welcome. 


PRPS TTF Zc 
1284 Geneva Drive 
Sunnyvale, CA 94089 
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YOUR ONLY CHANCE TO OUTPERFORM : 
THE MIGHTY JAPANESE 7 
Today’s technology demands top performance com- CRT TEST GENERATOR BREAKTHROUGH: 


ponents for absolute reliability and quality at the right ONLY $2495 for 801C. 


J price. In Taiwan our Electronic Industry can provide all The most popular color character generator is now... 


your component needs to counter the Japanese domina- : ili 
Free Engineering Software Sicckire tion of the Ware eieapcar | upgraded upto 650 KHz horizontal scan iets 
Micro-CSMP simulates any system: including: When you need high pérformance Relays. Diodes and Program signal timing through front panel keyboard. 
¢ Control and Servo systems ® Robotics « High Rectifiers, there is one company you can call with Easy format recall from memory. Select from 4) 


Order Filters «© Chemical Processes « Stress & © confidence — Intrasource. We are 100% confident of monochrome, or 16 color patterns. 64 character 
Strain. A full implementation of IBM’s S/360 CSMP, our products beCause every single components is library. Only $2495. Model 801CE for GPIB systems 
Micro-CSMP produces graphical results in minutes, designed, built and tested to meet the most stringent now $2795. Model 801A monochrome, now $1995: 
typically requiring 10-20 lines of input. LSAP quality standards. ; : 

analyzes linear systems producing Bode, Nyquist, We provide prompt delivery and complete back-up goes, 32/8. 300 : : sp rg Stream tL 
and. Transient Response plots, and Root-Locus service on all products. Write or telex us for catalogs : ; - TECK: . 
diagrams. Micro-CSMP is $900, LSAP is $450 for and samples — absolutely free. 

PC-DOS or MS-DOS systems. California Scientific INTRASOURCE DEVELOPMENT INC. 


are, 25642 Hazel 
apes 5642 Hazelnut, El Toro, CA 92630 (714) P.O. BOX 87-394 TAIPEI, TAIWAN 


Quantum DATA’ 
TEL: 7134367-9, TELEX: 22772 IDINCO 
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68020 


Big Performance Boost! 















BASIC-52-M Process Controller 
This is a powerful tool that can significantly reduce develop- 
ment time for your products. BASIC-52-M offers many hard- 

ware and software features: 














OEM188 SBC DEVELOPMENT SYSTEM FOR PRODUCT APPLICATIONS 
The OEM188 is designed to bring your product to marketin the fastest 
possible time - through the most productive software development 
environment available and cost effective hardware. 







































































¢ Store and run user. ° 48 Programmable /0 ¢ CHOOSE the o 
perating system and language you like. The OEM188 
: . programs out of EPROM Channels boots MS-DOS or CP/M-86. Write your program in Assembler, Forth, 
eT ene | a e Power on rine ag * Onboard EPROM Basic. C. Fortran or Pascal 

e o plus performance. ¢ Plugs into any existing no terminal attached . Programmer ¢ ROM your code. The EPROM programmer is onboard and fully inte- 

68000/68010 socket. e On-board 68881 floating point “sl ct implementation of ¢ 3 Counter/Timers arated into the hardware at catnare. ‘ 
math coprocessor chip. ¢ Runs all 68000/68010 pro- : aie : ee ether ¢ DEVELOP your code quickly with Vesta’s ROMmed languages de- 
grams. e Great for prototyping the 68020 CPU & 68881 Sard ana cing rogramming signed for control tasks. Try our WRITE IT, RUN IT, ROMIT develop- 

floati Fnath © 222% Perf ( ware Multiply and Operating Manuals ment environment. 

oating point math coprocessor. ah bh’ wing and Divide) * $449.00 (U.S.) ¢ MARKET your product profitably: not only will you have a product 
improvement over the 68000 at 12. 5 mhz; the EDN bd 8K/32K RAM e $549, 00 (U. S. ) for ready i in the fastest possible time, you will have a cost effective one. 

linked list insertion Benchmark showed at 248% ° 8K/16K EPROM — expanded boards Size 8”x8”, FDC for 4 drives, Dual UART with RS-232, TTL and 
improvement. : pa te te * Termination boards and RS-422 1/0, Bus - IBM, Printer port, Watchdog, Battery backed real 
erial Console Fort cables $75.00(U.S.) each time clock and up to 256K static BBS RAM/ROM. Programmer inter- 









e Serial Printer Port 


=z Beck Technology, Inc. 

sa 1324 Wallace St., Regina, Saskatchewan 
= CanadaS4N 3Z4 (306) 522-8448 
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face - terminal. Various |/0 boards available. 

OEM188 fully populated - $449 each ($250/1000) 

OEM188 kernel system - $329 each ($199/1000) 

VESTA TECHNOLOGY INC, 7100 W 44th Ave, Suite 101, Wheatridge, 
CO, 80033, (303) 422- 8088 VISA and MC accepted. 


‘CIRCLE NO 329 


6800/6809 
Micro Modules 







Computer System 
Associates, Inc. 


7564 Trade St., San Diego, CA 92121/(619) 566-3911 
CIRCLE NO 327 



























CY525 3rd generation 
STEPPER MOTORCONTROLLER 


most intelligent controller offers 
linear ramping, 10,000 steps/sec, 
unlimited stepping, change 
rate on the fly, read 
position on the 
fly, and 
much 
more. 
















INCNCATORS 


Complete selection of attractive, low cost 
indicator lights in a variety of sizes, configura- 
tions, colors, and types — incandescent, neon, 
green glow, LED, flush and top hat styles, 2 
cartridge and holder ... with reflectors, custom dedicated control and monit place Interfaces Z 
legends, etc. Most in stock at competetive _. for sensors, transducers, elute lfese| signals, 
prices. solenoids, relays, lamps, pumps, motors, 
keyboards, displays, IEEE-488, serial 1/0, 

_ floppy disks. _ 

























CY512 
compatible, 
40 pin, +5 volt 
TTL, 8 bit I/O interface 
to ucomputer. $195 ea ($80/100)" 
Prototyping board available. 


a? 4 * 
Cybernetic MicroSystems wY \} 
P.O: Box 3000, San Gregorio, CA 94074 Aw! 


(415).726-3000 Telex: 171-135 attn: Cybernetic 


















Cy: INTER-MARKET, INC. ____ : 
3 1946 Lehigh Avenue WINTER | (22! et see aS 
ny EC Glenview, Illinois 60025 ? 177428028 
(312) 729-5330 . mia 
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Een | NEED CIRCUIT 
t=) | PROTECTION? 


W EF 


and other worldwide approvals 











Same gar. ee — 


IEEE-488 Analyzer/Controller 
_, Stores 12, 287 Bus Transfers 
- The CmC GBA turns any RS-232 terminal or 






Space and weight can now be 
saved without compromising 
the quality of your product. 


e SHAFT ENCODERS 

























E-T-A has “THE RIGHT STUFF!” 




















computer into a very powerful full function UP TO 256 PULSES 
GPIB analyzer and controller. The GBA can @ Commercial, Mil & Low Cost Types @ Magnetic e LASER SCANNING MOTORS 
capture up to 12, 287 bus transactions and can or Thermal @ 0.05 to 400 A, 250V AC or 28V DC UP TO 36,000 RPM 






e FILM POTENTIOMETERS 
WITH INFINITE RESOLUTION 


e CLUTCHES AND BRAKES 
WITH TORQUE TO 4.5 OZ/IN. 


Call or write VERNITECH, 300 Marcus Bivd., 
Deer Park, New York 11729 e 516-586-5100 
e TWX 510-227-5079 
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@ ON/OFF Switch/Breaker Combination @ PC 
Board & Snap-in Mounts 


[ESR /a\ 
CIRCUIT BREAKERS 


7400 North Croname Road, Chicago IL 60648 @ 312/647-8303 
CIRCLE NO 334 


display them in a detailed easy-to-understand 
format. Also offers full control of the bus. Price 
$995. 
Connecticut microComputer, Inc. 
PO Box 186 
Brookfield, CT 06804 
1-800-4-CMC-USA 
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How to create space 
on a PC Board Schematic Capture 


you thought S 

did not exist. 49 
Now, fit 3 reed 
relays where 


only one used 
to fit. 


Introducing the new VR 19 vertical 










MODEL 1@-180 FROM DIGITAL MEDIA 


POWERFUL AND INTELLIGENT, TRULY 
PORTABLE UNIVERSAL PROGRAMMER 
















Now a complete design tool for your IBM or compatible 
computer that includes everything you need to design, 
edit, and print electronic schematics. Compare these 
features and you will discover that OrCAD/SDT is the 
most powerful, complete, and cost effective schematic 
design tool available. 


















reed relay ¢ Full color & monochrome graphics. 
= ¢ Supports A through E size sheets. 
® Low power to operate bat * Unlimited level hierarchy. 


¢ Powerful keyboard macros. 
¢ Automatic panning. 





















® Can be driven by TTL 


@ Programs PAL.PLE. IFL. PROM, EPROM, & DMatic mode eliminates operator 




















Ree > se Sate asin setae * Can be supplied for low ( ¢. + Part rotation & mirroring, 
coy ng ee ening x Sumemanped 
-calibration ° e Over ibra arts. 
© 1, 2 or 4 switch models ry P 


® Softwore updatible for new devices 8 Stand-alone operation for fleid service 

8 RS232wth automatic Baud rate adjust 8 Lightweight (25 |b) and portable 
between 300 and 19,200 Baud (10 x 6 x 07 inches) 

® Supports JEDEC and Intex Hex formats @ 32 character LCD display 

® Built-in ultra fast logic interpreter DMLi = @ Part numbers and operating modes 

& Built-in data manipulation commands selected from menus 

® Fast/intelligent algorithms for EPROMs — ® Tested by MMI, Tl and National 

8 Can drive automatic handlers and HCONGUCTOF 
Gang Adapter 


¢ Supports the most common PC graphic 
boards, printers and plotters. 


BROCHURE and DEMO DISK — NO CHARGE! 


OrCAD Systems Corporation 
23315 W. Baseline Road 
Hillsboro, Oregon 97123 


(503) 640-5007 












© Form A or C relay 
® Fast turnaround 0.1% ke 


Call or write for more information today! 
(201) 892-5881 
INJ\ESCO 


654 Ocean Rd., Point Pleasant, NJ 08742 
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Digital Media, inc. » 3478 Gibrattar Avenue - Costa Mesa - CA 92626 + USA - (744) 751-1373 
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Computer  sssnonmansr 21 MULTIBUS: 
Pa rts M a rt rae Gar CA 95112 A nt os y a ~~ "pasha cian —_, and a 
(408) 993-9011 ransmitters. PC Board-mountable or fully packaged. For bo ‘ 
| Your Time Has Come! 


gasesandcorrosiveliquids. Lowcost, reliable.ICSensorsisaleading 
manufacturer of standard and custom pressure transducers. 


STEPPER ENSEMBLE 100 Step High Precision Motor oo 


‘< * ™ 

BY —_— Motion. Stepper driver with bipolar windings, 26 ohms/ —————ee : The mSBX. “241 
15mh. %4"x 2.1” ground shaft with © 3x Overpressure Multimodule is a 
7 follower hal be 82” pitch. ; © Temperature Compensated robust, precision Real- ; 

is is an extremely high accuracy oe ebe : ; “ 
assembly good to better than 50 microns © Plezoresistive ice es Poll m3 id id % 
absolute. Ball bearings, 5.5gm/cm : © 316 Stainless Steel mn ormat with on- 
inertia, 10 oz. in holding torque @ 400 ma. New, never used. Driver Diaphragm board battery backup. 
1.C.s: 3717 for P.W.M. vpree wi allows efficient use of any supply © Sensors: 100mV & 200mV : General Features: 


voltage up to 40v D.C. Motor and Two I.C.s including data sheets 
@ Transducers: 1-6V : ; 
14.95 ae C For high performance systems: 


@ Transmitters: 4-20mA no wait states or software overhead 
STD-BUS 


























































ZC Attaches to all SBX and BLX compatible Multibus boards 




































@ Applications: : : (] Programmable alarm clock and periodic interrupts 
64K RAM Card expandable to 256K... . . $ 99 ~ Medical Instrumentation _ C] 12 or 24 hour time modes, in both BCD and binary format 
BOOK Cod i Nee $249 — Liquid Levels — C Internal 100 year calendar with leap year compensation 
ptt dnede oi OR EE Ce ent es $149 dee —. C) Selectable automatic Daylight Savings compensation 
' ja ag CaN. eae rie : Hydraulics C1 Contains fifty bytes of general purpose non-volatile RAM 
Dip cad. SS ga - Process & Industrial Control Er cee cree seer ey cree te 
SSI08 2-PIO Card... $125 Heisei For more information contact: 
POCA GR oo TE $ 79 





Medinova Corporation 


Intelligent Systems Group 
_ _ 244 West Court, Palatine, Illinois 60067 
1701 McCarthy Blvd., Milpitas Telephone (3 12) 934-4700 


development systems. = =—_ENSORS CA 95035 (408) 946-6693 Multibus, Multimodule TM Intel Corp. 
CIRCLE NO 339 CIRCLE NO 340 CIRCLE NO 341 


To advertise in Product Mart, call Joanne Dorian, 212/576-8015 


G800 Proc. (Cardy oe Sas $300 
Complete STD Systems available—Up to 10 slots, 10 MB Disk, etc. 


MULTI-BUS | 


Now specializing in Multi-Bus |, we buy and sell boards, chassis, and 
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surface Mount 
Digital Delay Lines 


ogi 24t a0 
rt oe _TEREAR 
a 


25 to 200 ns total delays TTL-Schottky 
interfaced SMD delay lines come in 5-tap 
models with total delays from 25 to 100 
ns, and 10-tap models from 50 to 200 ns. 
Designed for auto placement and IR or 
_ vapor-phase soldering; these 28-pin (50 
mil ctrs.) leaded chip carriers are .465” 
square, .195” high. Stock delivery. 


Kappa Networks, Inc. 

1443 Pinewood St., Rahway, NJ 07065 
(800) 223-0603 NJ (201) 396-9400 
Telex 130081 KAPPA RHWY 
CIRCLE NO 342 








ELAN’ S C41 E/EEPROM 
PROGRAMMER 


EXPANDED CAPABILITIES 
NEW LOWER PRICE $1245 


¢ All EPROMs to 512K and latest EERPROMs | 

_ ¢ All intelligent algorithms including Intel's 

Quick-Pulse 

' ¢ Replaceable firmware cartridge for instant 
device updates 

¢ Two independent sockets for sets or gang 

¢ Unique ACCESS TIME TESTING 


_ ELAN DIGITAL SYSTEMS (408) 734-2226 | 
_ P.O. Box 1610, San Anselmo, CA 94960 © 
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8 Mhz 80286 
IBM PC/XT MOTHERBOARD 


¢ 9 Times Faster Than PC; 65% Faster Than AT 

¢ 1MB Ram On-Board; Zero Wait States 

¢ Optional 80287 Math Co-Processor 

e PC/XT Hardware & Software Compatible 

¢ Supports PC-DOS, Unix, Pick, CP/M-86, SMC OS 


WAVE MATE, Inc. 
14009 S. Crenshaw Blvd. 
Hawthorne, CA 90250 
(213) 978-8600 TLX 194369 
In Europe: Brussels 649-1070 TLX 61828 
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8051 


8048 


SIMULATORS - CROSS ASSEMBLERS - PRO- 
GRAMMERS - SIM51 and SIM48 Software Simu- 
lators run on IBM-PC, CP/M-80, MS-DOS. 
Designed for validation & debugging application 
software. Simulation includes all on chip func- 
tions plus expansion chips. $250, one year FREE 
updates. Formats: PC-DOS 2.x DSDD, CP/M-80 
8” SSSD, many 5%” formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 13217 
(315) 478-0722 


locical Systems 


CIRCLE NO 343 


6805 DEVELOPMENT SYSTEM 
The Micro-AlD/05A and an IBM PC provide complete develop- 
ment support for the 6805 family of single chip micro- 
computers. 


e 6805 Cross Assembler - Two pass symbolic assembler 
processes 6805 source files. 

e |n-circuit emulator - Real-time emulation of the 
MC146805E2 and single chip 6805 microcomputers. 

@ Symbolic Debugger - Allows symbolic reference to 
memory addresses in emulator commands. 

e EPROM/EEPROM Programmer - Programs 16 types of 
EPROM/EEPROM devices. 

Micro-AID/O5A: $1200.00 

Emulation Pod for single chip 6805 family: $250.00 








THORSON ENGINEERING COMPANY 6225 - 76th St. S.E. 
Snohomish, WA 98290 (206) 334-4214 
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smARTWORK® Circuit-Board-Artwork Software. For only 
$895, smARTWORK® lets the design engineer create and 
revise printed-circuit-board artwork on the IBM Personal 
Computer. Forget the tedium of taping it yourself or 
waiting for a technician, draftsman, or the CAD depart- 
ment to get to your projects. With smARTWORK® you 
keep complete control over your circuit-board artwork 
from start to finish. Call or write to Wintek Corporation, 
1801 South Street, Lafayette, IN 47904-2993. 
(317) 742-8428, (800) 742-6809. 
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ROEDERSTEIN 






Film Chip Capacitor 


It's the Ultimate Space Saver! Moldedina =~ 
flame-retardant plastic case, the MKT 1824 
can be surface mounted to either side of 
your circuit board, and is suitable for wave ~ 
and reflow soldering. 


Samples, pricing and delivery information 
are available upon request. 


Roederstein Electronics 
Your Source For Quality Passive Components. 


ROEDERSTEIN ELECTRONICS, INC. 
PO Box 5588, 2100 West Front St., Statesville, NC 28677 
(704) 872-8101 TWX: 810-625-0786 

CIRCLE NO 344 





IBM PC to HP 
file interchange !!! 


PCLIF (Rev 2.5) - New release of 
the software utility that allows 
the transfer of files between an 
IBM PC and HP phages tebe sais using 
floppy disks. 
e 5.25" transfers aor? t require 
any additional hardware ! 
e 3.5" disk transfers require 
an ISS FDD35 drive system. 
@® runs on the IBM PC, XT, AT 
and the HP Vectra. 
FDD35 - An external 3.5" DS/DD 
floppy disk drive system for the 
IBM PC and XT. 
@ easy connect to IBM PC disk 
drive controller. 
@® can be used by DOS and PCLIF. 
ae tater nn Se 
INNOVATIVE SOFTWARE SYSTEMS 
1611-D Crenshaw Blvd. Suite 122 
Torrance, CA 998569 
(213) 544-2465 
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SMART STEPPING MOTOR DRIVE 


CHOPPER TYPE STEPPING MOTOR DRIVE PLUGS 
DIRECTLY INTO STD BUS BACKPLANE. ONBOARD 
MICROCOMPUTER ACCEPTS BINARY STRINGS 
FROM HOST PROCESSOR AND PERFORMS TRAP- 
AZOIDAL PROFILE INDEXES WITHOUT HOST INTER- 
VENTION. ADDITIONAL COMMANDS ALLOW JOG, 
SCAN AND SET HOME. 22 KHZ CHOPPER SECTION 
RUNS FROM 18 TO 35VDC AND IS RATED AT 3AMPS 
PER PHASE CONTINUOUS. 


ALPHA AUTOMATION, INC. 
611 CONCORD AVE., TRENTON, N.J. 08618 
609/882-0366. 
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To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
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New from MHS: 

The Ultrafast memory 
family, that meets all 

your high speed data- 


1986: THE YEAR 


OF i " C G M F 25/35/45 ns. Three figures tell it all. 
Mi F iM 1 A F Theyre the access times of 


fT oneanzarion | vcossine | the new ultra-fast advanced 
COMET® CMOS Overfast MEmory Technology 














CMOS COMET® memories 
4Kx1 25/35/45 


from MHS. These speeds are 
20/39/49 | the fastest available on the 
26/06/46 | CMOS market. Other COMET® 
35/45/55 | features include a wide 
95/35/45 | Operating temperature range, 


CMOS consumption, automatic 
HM 657872 35/45 


power down mode, and out- 


standing resistance to electro- 
** Available late 86 










HM 697887 


static discharge. COMET® 
memories are thus an effec- 
tive state-of-the-art replacement for bi- 
polar or ECL technology products. 
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LITERATURE 








Book depicts ICs 


High Reliability Integrated Cirr- 
cuits contains more than 500 pages 
detailing the manufacturer’s line of 
digital and linear ICs and discrete 
devices. The manual includes data 
sheets, specs, processing and 
screening procedures, and dimen- 


sional drawings, as well as applica-_ 


tion notes. Among the products de- 
scribed are JAN CD4000B CMOS 
devices, QMOS CD54HC/HCT ICs, 
and CMOS/SOS radiation-hardened 
LSI devices. In addition, a section 
of the text explains radiation hard- 
ening and the types of radiation for 
which the SOS process provides 
protection. $7. 
RCA Solid State, Box 2900, Som- 
erville, NJ 08876. 
INQUIRE DIRECT 


OPERATIONAL 
AAAPLIFIERS 





Brochure introduces 
power operational amplifiers 


This brochure, WR-206, introduces 
a family of six power operational 
amplifiers capable of driving loads 
to 3.5A and +20V. The 16-pg pam- 
phlet covers basic features and typi- 
cal applications of the drivers with 
_ servo motors, single- and 3-phase 
motors, de motors, and CRT deflec- 
tion applications. The applications 
drawings aren’t intended as com- 
plete circuit designs: You can obtain 
additional data from the company’s 
engineering bulletins covering the 
27118 Series. The brochure is 3-hole 
punched for loose-leaf filing. 
Sprague Electric Co, Box 9102, 
Mansfield, MA 02048. 
Circle No 443 
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Periodical addresses G64 Bus 


G-64 Only magazine covers industry 
news, new products, and applica- 
tions related to the G64 Bus. This 


first, 34-pg issue contains only 


articles written by the publisher/ 
manufacturer’s staff; however, fu- 
ture issues will feature other au- 
thors from other companies. 
Initially, the magazine will appear 
every two months; qualifying engi- 
neers can receive it free of charge 
for a 6-month trial subscription. 
Gespac Inc, 100 W Hoover Ave, 
Suite 11, Mesa, AZ 85202. 
INQUIRE DIRECT 





Brochure introduces 
high-voltage products 


This 4-color, 6-pg brochure presents 
the Hivic high-voltage ICs, which 
incorporate complementary CMOS/ 
DMOS transistors, SCRs, insulated 
gate transistors, diodes, and bipolar 
transistors working at voltages to 
500V. It describes how design engi- 
neers can use these circuits to elimi- 
nate discrete devices, integrate all 


drive functions, and add control 
functions, as well as integrate both 
ac and de functions. In addition to 
descriptions and explanations, the 
brochure contains a summary of die- 
lectric isolation. 


Telmos Inc, 740 Kifer Rd, Sunny- 


vale, CA 94086. 
Circle No 445 
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Handbook covers LANs 


The fourth edition of The Localnet- 
ter Designer's Handbook contains 
14 articles on LAN-related topics in 
addition to LAN product informa- 
tion. The book offers updated prod- 
uct listings and articles on wiring 
strategies and PC LAN issues, as 
well as sections on basic LAN con- 
siderations, standards, and _ local 
network systems (grouped accord- 
ing to baseband, PC, broadband, 
and PBX). A listing of international 
distributors and sales offices has 
been added. The 496-pg handbook 

costs $102 (US); $132 (foreign). 
Architecture Technology Corp, 
Box 24344, Minneapolis, MN 55424. 
INQUIRE DIRECT 


Selection guide for ICs 


This quick-reference selection guide 
covers configurable gate arrays, lin- 
ear ICs, bipolar LSI memory prod- 
ucts, digital ICs, and small-signal 
transistors. In addition to descrip- 
tions and specifications, the 96-pg 
guide contains cross-reference 


EDN May 1, 1986 

















WHETHER YOU'RE IN PSB 
RESEARCH, a 


_ Surprising that we offer you 
snanicaon oak veciesrt : 001-10240Hs signal generator 2017 40 different models and ver- 
oe | sions with a full range of 
_ modulation capabilities 
- configured with time saving 
_ digital control from the front 
_ panel and via GPIB ... we 
/so include a non-volatile 
memory for your most used 
settings. 

he choice includes the 2018A 
series, covering 10kHz-520MHz 
__ and the 2019A series covering 
from 10kHz to 1040MHz. These 
models ensure that virtually any 

requirement can be met in the 
main general purpose range for 
__ FF testing. These unique models 
have easy-to-use keypads, 
optional talk and listen GPIB, 
_with the facility to create your 
ao [-) a, [) U err O Ms own identity string. The internal 
__ Glock can be used to monitor 
_ operating hours, and normal re- 


ese een re __ calibration which resides in 
| 8 : __ software, can be undertaken 
a a a without removing the covers. 
ia) : = : | The compact half-rack size 
€ | Model 2022 is a 10kHz to 
- 1000MHz full performance 
_ _ Signal Generator at an unbeat- 
able price that particularly 
appeals to manufacturing and 
service engineers. Easy digital 
_ operation, integral reverse power 
__ protection, low cost GPIB and it's 
100 non-volatile storage location 
provide and unforgettable 
_periormance. 
_ For R & D, the definitive Model 
_ 2017 with its exceptional cavity- 
tuned programmable oscillator, 
state-of-the-art signal purity, and 
__ high output power, is an unbeat- 
able performer. It provides CW, 
“| moron te mem { , _ pulse, AM and FM signals at out- 
a | put levels up to + 19d0Bm, with 
1 8 : incredibly low spurious content. 
__ Ask for the brochures on our full 
range of Signal Generators. 
we I be worth remembering. 



















Veron ineiuiente 
_ 8 Pearl Court 
_ Allendale, NJ 07401 


MARCONI SIGNAL "WestCoast 714) 96-7162 
(SENERATORS NEVER FORGET 


~ 


CONE 
PO TIZ TL TLS 





Whether you're using Futaba, ISE or 
NEC vacuum fluorescent displays, 
Toko CPS series DC to DC Converters 
are the power solution to provide 
grid, anode and filament voltages 
— with high reliability and cost 
savings. They also provide stable 
power for modems, IkS-232 interfaces 
and other subsystems requiring 
mixed operating voltages, at prices 
much lower than other power 
altematives. Contact us to be sure 
you're not over specifying your DC 
to DC Converter needs. 


High performance characteristics: 


Stable output levels for 
flicker-free displays 


High switching frequency and 
ceramic substrate design | 
combined with SMT for high 
power; and very compact size 


| Full metallic shielding and 
matched external filtering 
prevents EMI problems 


Delivers rated performance from 
-20 to +65°C at 10 to 85% RH 


The CPS series is available in power 
Outputs to 2.4 watts, with input 
voltages of 1.7 to 30 VDC and out- 
put voltages +5 to +50 VDC or 1 to 
10 VRMS AC. For more details and 
application assistance, contact 
Toko America today. 


TOKO 


TOKO AMERICA, INC. 


1250 Feehanville Drive 
Mount Prospect, Illinois 60056 
(312) 297-0070, TELEX: 724372 
FAX (GIll): (312) 699-7864 
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charts that permit you to identify 
other companies’ devices that you 
can replace with this manufactur- 
er’s, if you wish. Request on compa- 
ny letterhead. 

Raytheon Co, Semiconductor 
Div, 350 Ellis St, Mountain View, 
CA 94089. 

INQUIRE DIRECT 


1886 PRIBUCT LADUE 


RS232 INTERFACE 
PROBLEM SOLVERS 


* Conpater Parl Expancidn 
aed Retworking 


«interface Sptickes 
Printer Baring Units 
= Printer Buttars 

* Securl iad 


RS-232C interface products 
characterized 


Describing a line of RS-282C inter- 
face products, this 16-pg catalog 


provides features, drawings, photo- 


graphs, and pricing information. 
The products are grouped in the 
following eight categories: comput- 
er-port expansion and networking 
units, interface switches, printer- 
sharing units, printer buffers, secu- 
rity modems, remote data-collection 
devices, data multiplexers, and 
data-distribution devices. Ordering 
information is included. 
Western Telematic Inc, 24385 S 
Anne St, Santa Ana, CA 92704. 
Circle No 448 


Users’ report covers plotters 


This users’ report details specific 
applications of this manufacturer’s 
electrostatic color and monochrome 
plotters, interfaces, and controllers. 
The booklet contains seven sections, 
categorized according to applica- 
tion: scientific/engineering, electri- 











MPVERSATEC 


cal, mechanical, architectural, engi- 
neering and construction, mapping, 
and geophysical and business graph- 
ics. In each section, users describe 
system features; accompanying pho- 
tos and output samples are included. 
Versatec, 2710 Walsh Ave, Santa 

Clara, CA 95051. 
Circle No 449 





PC tester characterized 


This 4-pg full-color brochure de- 
scribes PC Tester, a combination of 
the manufacturer’s hardware and 
Techpro software. The Tester typi- 
cally traces IBM PC faults from the 
PC’s main circuit boards to a specif- 
ic chip within 30 minutes, according 
to the manufacturer. The brochure 
describes system components, 
which include the manufacturer’s 
9000 Series Micro-System Trouble- 
shooter and an 8088 microprocessor- 
interface pod. 
John Fluke Mfg Co, Box C9090, 
Everett, WA 98206. 
Circle No 450 
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Single vendor convenience and 
accountability... Multi-vendor 
flexibility and savings. 

Introducing New Micro, the 
company dedicated exclusively 
to the integration of popular 
multi-vendor microprocessor 
development tools. 

A joint venture of both com- 

=" panies, New Micro combines 
the applications and systems inte- 

gration experience of ARS Microsystems, 


Europe's leading development systems house, 


with the extensive in-circuit emulator design 
and manufacturing capability of Microtek, 
International, developer of the widely used 
MICE emulators.* 

New Micro does the work for you. We 
identify and integrate software from our own 
line, your host computer supplier and third 
party vendors. The result is a cost-effective 
system that’s tailored to your needs. A 
system that offers outstanding quality 
assurance because its debugging software 
enhances the diagnostic capabilities of its 
MICE emulators. 

The New Micro Solution... 

—Minimizes your time spent in locating 
and integrating programming tools. 

—Assures you the most effective combina- 
tion of software and hardware tools. 


Please See us at ELECTRO Booth #393 


*New Micro, Inc. is the exclusive U.S. distributor for Microtek International 


in-circuit emulators. 


NOTE: PC-DOS, MS-DOS, VAX/VMS, UNIX, CP/M-86 are trademarks of IBM 
Corporation, Microsoft Corp., Digital Equipment Corp., AT&T, Digital Research 


Inc., respectively. CIRCLE NO 226 





‘THE INTEGRATED SOLUTION FOR 
MICROPROCESSOR DEVELOPMENT /DEBUG 


—Helps keep your development time and 
costs under tight control. 
— Maximizes your software development 
productivity. 
If your operating system is PC-DOS, 
MS-DOS, VAX/VMS or UNIX, New Micro 
can configure a system for your single user, 
networked or multi-user environments. A 
system that does the total job with Micro- 
tek’s emulation and debugging software 
for all popular microprocessors from Intel, 
Motorola, Zilog, National Semiconductor 
and other leading manufacturers. 
For an analysis of your system needs, or a 
demonstration of popular integrated debug- 
ging tools with your host system, call us. 


New Micro, Inc. 


16901 South Western Avenue, 
Gardena, California 90247 
(213) 538-5369 








Carborundum® 
noninductive 
ceramic power 
resistors solve 
tough problems. 


We make three types of noninductive 
ceramic resistors that can solve tough 
resistance problems, save money and 


space. 


Regardless of the pulse shape, we 
have the resistor. Our Type SP handles 
large amounts of power from 60 cycles 
through VHF. Type AS can absorb 
huge amounts of energy in millisecond 
pulses. Type A solves high resistance 
problems in high voltage situations. 

For more information on ceramic 
power resistors and our broad line of 
thermistors and varistors, call or write 
today. 


Sohio Engineered Materials Company 
Refractories Division 

Electric Products Plant 

PO. Box 339 

Niagara Falls, New York 14302 
716/278-2553 


CARBORUNDUM 
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Standard-parts catalog 
Featuring current and new products 
for the first half of 1986, this 16-pg 
short-form catalog includes five ex- 
panded standard-product areas: mil- 
itary ICs, voltage references, dual 
transistors, op amps, and convert- 
ers. The catalog describes the man- 
ufacturer’s line of 6-, 8-, and 11-bit 
flash converters and 6- to 18-bit D/A 
converters. Also covered are more 
than 400 dual transistors. A cross- 
reference chart shows the products 
for which the manufacturer is a sec- 
ond source. 
Micro Power Systems Inc, 3100 
Alfred St, Santa Clara, CA 95054. 
Circle No 451 





Reference for CMOS ICs 


This product directory covers the 
vendor’s advanced CMOS ICs, pro- 
viding detailed descriptions and 
technical data. These products in- 
clude the G65SC00 Series pPs, the 
G65SC150 wC-on-a-chip, supporting 
development systems, peripheral 
control circuits, memory products, 
communications ICs, gate arrays, 
standard cells, and logic. The 20-pg 
directory also describes the compa- 
ny’s customer-furnished tooling pro- 
gram, which enables designers with 








existing IC designs to produce them 
using the company’s semiconductor 
fabrication facilities. 
GTE Microcircuits, 2000 W 14th 
St, Tempe, AZ 85281. | 
Circle No 452 
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BP VERSATES 


reates Speci, 
The versatie color hard copy 
printer /pintter. 





Brochure spotlights plotter 


This brochure describes Spectrum, 
an 11l-in. electrostatic color plotter 
that functions as a printer, plotter, 
or CRT hard-copy device. The 8-pg, 
4-color booklet highlights the advan- 
tages of the plotter and includes 
color plot samples to illustrate its 
output quality. Specifications are 
also included. 
Versatec, 2710 Walsh Ave, Santa 
Clara, CA 95051. 
Circle No 453 


Two brochures present CAD 
for PLDs, logic analyzer 


These two brochures describe the 
Vista CAD environment for pro- 
grammable-logic devices and the 
LA 4382 100-MHz logic analyzer. 
Both products use an IBM PC, 
PC/AT, or PC/XT as the host. Each 
4-color brochure takes the user 
through a step-by-step description 
of the products’ applications and in- 
cludes computer-screen photos 
demonstrating features. The pam-. 
phlets also present technical data. 
Valley Data Sciences, 2426 
Charleston Rd, Mountain View, CA 
94043. 
Circle No 454 
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Development System Catches 


Before They Become Beasts. 


Orion’s UniLab II™ 
is four instruments 


in one. 

Here’s an Advanced 48-Channel 
Bus-state Analyzer, a real-time, 
real-world, In-Circuit Emulator, a 
Stimulus Generator for your 
special test cases, and a built-in 
EPROM Programmer, all in one 
small, $2,995 powerhouse. 

To find causes of software and 
hardware problems, Orion’s “Non- 
intrusive Analysis’ concept 
triggers on bug symptoms you specify. 
This mature product supports 46 


microprocessors with one easy-to-use 
instrument. Personality Paks get you 
started fast, and if you need them, 
Orion’s team of Applications 
Engineers is only a toll-free call away. 
You'll gain new development 
efficiency with our extensible 
language macro capability not found 
even in more expensive systems. 
UniLab II’s disk-based intelligence 
in your PC, VAX“, or PDP-11 means 
much more for your money than in 
any stand-alone development system. 


You’ve suffered long enough, call 
Orion today! 


CALL TOLL FREE: 1-800-245-8500 


415-361-8883 in California 


VAX trademark of Digital Equipment Corp. UniLab is an Orion trademark. 
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ACTION COUPON 
Send me info on UniLab II and 










é g 
' your No-Risk 10 Day Evaluation! ' 
Name: Title: : 
: Company: ; 
i Address: 
z City: § 
§ State/ZIP: i 
g Tel: Ext. : 
, UniLab II § 
Universal Development Laboratory 
‘ é 
g i 
1 RION  Liniverial Gavakernent Lapanicey 
y cl 
i | ry 
<<. << << 
g Ucn th WE, EE, Cin ABI ERI EA f 
—T eee aw as as 
é 702 Marshall Street i 


City, California 94063 


: Redwood 
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QUICK CONNECT WITH 
A BETTER 30 AMP RELAY 





THE AZ 2100 GIVES YOU THE OPTION OF ELIMINATING 
SPACE ROBBING TRACES AND COSTLY TERMINAL BLOCKS 


American Zettler’s AZ 2100 Series 
of high current, low cost, miniature 
power relays quick connects you 
with the flexibility of both PC and 
“trace saver’ quick connect termi- 
nals. These 30 Amp, high quality 
relays are offered as both low cost 
pin-for-pin P&B T-90 replacements 
and as “trace saver’ versions that 
eliminate power relays requiring the 
large, space robbing, heat generat- 
ing traces as well as the costly ter- 
minal blocks on the PC board. 

The AZ 2100 Series meets the 
contact load rating and the internal 
spacing requirements of both UL 
508 and UL 873 safety standards. 


LOAD TYPE 


| UL APPROVED CONTACT RATINGS 


FORM A (NO) 



































Inductive or Resistive 
@ 125 or 240 VAC SOA 
Inductive or Resistive IDA 
_@ 277 VAC 
Inductive or Resistive 50 A 
@ 30 VDC 
_o 
Motor Load @ 240 VAC 2 HP 
Motor Load @ 125 VAC 1 HP 
"Tungsten Lamp @ 125 VAC 1A 
Tungsten Lamp @ 240 VAC 5A 
Ballast @ 125 or 277 VAC 6A 
} j Ba ] 
Pilot Duty @ 125 
or 240 VAC q10 
co ——————} 
LRA @ 240 VAC 80A 
FLA @ 240 VAC 30A 














All AZ 2100 relays are available with 
Form A, B, or C contacts with stan- 
dard coils of 5 to 115 VDC. Inaddition, 
the “trace saver’ versions are avail- 
able as either epoxy sealed, process- 
proof relays with Ys” through air and 
Ya" over Surface spacing or with 
’e" through air and ¥s” over surface 
spacing. 

But whatever your high current 
relay requirement, contact American 
Zettler today for a Free Brochure on 
our engineering hotline, toll-free at 
(800) 854-8474. In California call 
(714) 660-1670, or write American 
Zettler, 16881 Hale Avenue, Irvine, 
CA 92714. 


AMERICAN ZETTLER, INC. 


“It’s a better relay” 
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US, European 


Deborah Asbrand, Staff Editor 


Like engineers in the United States, 
engineers working for electronics 
companies in Western Europe and 
Japan desire challenging and satis- 
fying technical work. In fact, de- 
spite the different cultural back- 
drops, engineering careers in 
industrial countries are much the 
same. As aresult, engineering man- 
agers in the US, Europe, and Japan 
must grapple with the 
same problems—engineer- 
ing utilization, career de- 
velopment, continuing ed- 
ucation, and advancement. 
Despite the culture a 
company exists in, the atti- 
tude of the firm’s manag- 
ers is the major influence 
on both its employees’ sat- 
isfaction and its success. 
The culture at work in 
every company is the cul- 
ture of management, says 
Myron Tribus, director of 
the Center for Advanced 
Engineering Studies at the 
Massachusetts Institute of 
Technology (Cambridge, 
MA). Speaking at the IEEE’s An- 
nual Meeting earlier this year, 
Tribus said that although America, 
Europe, and Japan represent differ- 
ent cultures, the managerial culture 
of successful companies in the three 
areas is actually much the same. 
“When you go to a well-managed 
plant in the US or in Japan,” Tribus 
says, “you find essentially the same 
principles at work: The managers 
and people are all working together 
to make things go smoothly, they 
study what theyre doing, and 
they’re using the right tools.” 
Without putting these ideas to 
work in its own management and 
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engineering cultures, “no firm can 
remain competitive and survive 
today,” says Yoshihiro Tsurumi, 
professor of international business 
at Baruch College (New York, NY). 
“Firms must learn to adapt to an 
environment in which the line be- 
tween domestic and foreign mar- 
kets is rapidly disappearing.” Be- 
cause technology can only be 
channeled by human beings, engi- 
neers are critical to a company’s 





ability to remain a contender in 
world competition. It’s critical, 
therefore, that managers keep their 
engineers productive and satisfied. 

The cultural context in which the 
companies are set, however, casts a 
different light on the challenges that 
managers must deal with. For ex- 
ample, the European electronics in- 
dustry, which is smaller than that of 
the US, has a more limited job mar- 
ket and less-competitive salaries for 
engineers there. In addition, the 
difficult financial times that Europe- 
an companies have experienced in 
recent years have had a demoraliz- 
ing effect on some employees. 


, and Japanese managers 
grapple with the same EE career concerns 


In Japanese companies, the tradi- 
tional emphasis on effective utiliza- 
tion of employees’ talents naturally 
lends itself to the idea of assigning 
engineers to different departments 
throughout the company. Rather 
than segregating all of a company’s 
engineers within a single engineer- 
ing department, conventional Japa- 
nese policy calls for distributing en- 
gineers throughout the design, 
manufacturing, marketing, and 
sales sectors. Thus, al- 
though their concerns are 
similar to those of Ameri- 
can engineering managers, 
managers in Europe and 
Japan often take different 
approaches to keeping 
their engineers productive 
and happy with their jobs. 

One way that managers 
keep their engineers satis- 
fied is to ensure that the 
engineers have the oppor- 
tunity to work on challeng- 
ing projects. For Kuropean 
companies, the most chal- 
lenging engineering proj- 
- ects often result from co- 

operative research and 
development endeavors with other 
European companies. 

“The heterogeneous structure of 
the European market is one of our 
most severe problems,” says Karl 
Beckurts, executive vice president 
of Siemens AG in Munich, West Ger- 
many. “Microelectronics and other 
high-tech branches are best devel- 
oped within large and homogenous 
markets. They require efforts in 
R&D which call for industrial coop- 
eration. But industrial cooperation 
in Europe, as arule, means transna- 
tional cooperation, which makes 
management not only difficult, but 
also a political venture.” | 
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Responding to the need to keep 
European companies competitive in 
the electronics industry—and indi- 
rectly ensuring that engineers at 
participating companies have the 
chance to work on cutting-edge 
technology—members of the Euro- 
pean Economic Community have 
begun collaborating on several re- 
search initiatives. One such venture 
is Esprit, the European Strategic 
Program for Research and Develop- 
ment in Information Technology, 
- which is an ambitious 5-year pro- 
gram of research into information- 
processing technologies. 

A second program, Eureka, will 
take on a wide range of research 
projects, including advanced soft- 
ware technology, third-generation 
robots, automatic design and pro- 
duction of custom chips via direct 
printing on silicon, and development 
of design and manufacturing proc- 
esses for GaAs ICs. Twenty-nine 
companies have formed a third initi- 
ative called Research and Develop- 
ment in Advanced Communications 
and Electronics, known as Race. 
The Race project will study inte- 
grated broadband communications. 

To begin addressing their engi- 
neers’ concerns about career devel- 
opment and better use of their engi- 
neering talents, managers in two 
large European electronics compa- 
nies have eliminated their compa- 
nies’ departmental barriers and in- 
tegrated their work force, to the 
benefit of both the companies and 
their engineering staffs. 

Siemens AG, for example, has al- 
located one-third of its engineering 
staff to its sales and marketing de- 
partments because, Beckurts says, 
the company “not only sells compo- 
nents and devices, but focuses on 
finding custom-oriented solutions to 
problems, a practice which requires 
a high amount of technical consult- 
ing.” In addition, 17% of engineers 
at Siemens AG work in manufactur- 
ing and quality assurance, which 
Beckurts says is a step the company 
has taken to prepare itself for the 
automated “factory of the future.” 
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In the European facilities of Phil- 
ips International BV, better utiliza- 
tion of engineers has been an impor- 
tant part of the company’s attempt 
to satisfy an increasingly complex 
work force as well as of its efforts to 
stay competitive. “In cynical circles, 
it is often said that labor ethics have 
disappeared, that today’s workers 
are not interested in their work,” 
says Peter Kramer, senior manag- 
ing director for corporate research 
at Philips International in 





Involving engineers in a va- 


riety of technological areas 
in research and development 
allows them to hone their 
own technical skills. 


Eindhoven, The Netherlands. “This 
is complete nonsense.” Kramer says 
that a Philips survey found that the 
company’s Dutch employees main- 
tain a high interest in their work, 
but now expect their jobs to provide 
them with much more than just a 
salary. Employees’ job priorities 
today include self development, 
challenge, feeling useful, and be- 
longing to an organization. 

At Japanese electronics compa- 
nies, which have a long history of 
participatory management, a sys- 


tem that uses the breadth of em-— 


ployees’ skills has evolved naturally. 
Like Siemens, NEC (Tokyo, Japan) 
has contributed to this evolution by 
distributing the company’s engi- 
neers throughout all facets of the 
business. NEC employs 8000 engi- 
neers in research and development, 
3000 in manufacturing, 2000 in divi- 
sion laboratories, and 1000 in corpo- 
rate laboratories. 

NEC distributes its research and 
development activities throughout 
the company in the same manner 
that it integrates its engineering 
talent into the various business sec- 
tors. Spreading research and devel- 
opment throughout all product sec- 


tors makes these activities more 
responsive to market demands and 
thereby gives NEC a competitive 
advantage, explains Michiyuki 
Uenohara, executive vice president 
and director of NEC in Tokyo. 


Equally important, says Uenoha- 


ra, is the fact that involving engi- 
neers in a variety of technological 
areas in research and development 
allows them to hone their own tech- 
nical skills. 
that each engineer working for 
NEC represents a $2.5 million in- 
vestment for the company—so it’s 
easy to see why NEC views its 
commitment to its engineering staff 
so seriously. The company’s sense of 
responsibility to its engineers, how- 
ever, extends beyond its financial 
investment in them. “Besides this 
financial investment, the company is 
responsible for effectively utilizing 
engineers, since they are very im- 
portant resources for the company 
and society,” says Uenohara. 

Continuing education is another 
important component of career de- 
velopment for engineers abroad as 
well as in the US. As Europe’s 
traditions and cultural diversity 
present managers there with some- 
what different challenges on the is- 
sues of engineering utilization and 
career development, so do they 
present managers with distinctive 
challenges when it comes to continu- 
ing education. For example, engi- 
neers trained in European universi- 
ties receive a broader and more 
scientific training than do American 
engineers, who tend to choose a 
technical specialty early in their col- 
lege careers. As a result, European 
companies have the opportunity to 
play a large role in developing and 
maintaining their engineers’ special- 
ty skills. 

In West Germany, the traditional 
system of technical training is un- 
dergoing changes that have already 
propelled shifts in company roles. 
West German engineers receive 
their training at either a university 
or a “fachhochschule,” a technical 
school comparable to American 
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TDK Quality Is More Than Skin Deep. 
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_ fair share of the world's automatic mounting equipment—the Avimount series— 


~™ comes from TDK. 
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A wide range of capacitances and high 
dimensional accuracy are instrumental 
in the production of slim, high-density, 
quality boards. 





.O~ 
5SO00pF 


2.0 x 1.25 0.5~ 0.5~ 0.5~ 0.5~ 
x06~1.1 430pF | S60pF | 680pF 1,000pF 


1,800pF 


Dimensions: Class I! 
AxBxC(mm) 
3.2 x 1.6 12,000~ 
x0.6~1.1 220,000pF 
2.0 x 1.25 
x0.6~1.1 








IFT, LC Traps : : 

With the world’s smallest transformers, 
IFT and LC traps (series 4532), TDK 
advances automated surface mounting 
by another significant step. Monolithic 
IFT and LC traps incorporating non- 
adjustable transformers and capacitors 
in a single, sintered, multi-layer block. 
Another world’s first from TDK. 


Series designation Applicable ae 
Dimensions: Ax Bx C (mm) | frequency range | Characteristics 









multi-layer ferrite technology. Closed 
magnetic paths for perfect shielding. 


0.1~1.2 
Sex 10X11 0.39~27 


S2420X 1.1 33 ~56 



















MTT (transformers) 

MIA (AM IFT) 455kHz, 459kHz ; 
45x32x25 464kHz 0: above 40 
MIF (FM IFT) : 

45x 32x20 10.7MHz Q: above 40 
MXT (LC traps) in-series type F+2% 
45x3.2x22 parallel type 


Attenuation over 20dB 









See our Chip Components and other fine products at Electro/86 May 13-15, Bayside Exposition Center, Boston. 
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Leadless Inductors (NL & NLF Series) 
Especially suitable for automatic high- 
density mounting. Epoxy sealed, ex- 
cellent dimensional accuracy, large 
inductance, steep Q. High temperature 
and humidity resistance. 


Series designation, Inductance 
Dimensions: Ax Bx C (mm) | range (uH) 
NL 3.2x2.5x 2.2 0.12~100 20 ~ 30 
NL 4.5 x 3.2 x 3.2 1.0~1,000 30 ~ 50 


NLF (shielded) 4.5 x 3.2x 3.2 | 1.0~1,000 | 30~50 





Ferrite-chip Type Microbeads (CB Series) 
Effectively eliminate EMI/RFI and 
parasitic oscillation vibrations. Suitable 
for easy, automated surface mounting. 
Your new, reliable anti-noise (EMI/RFI) 
weapon. Mounted on circuit board, no 
need for lead wires. 


Dimensions: 
AxBxC (mm) 
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community colleges. Traditionally, 
university training was considered 
to be preparation for work in re- 
search and development as well as 
high-level management positions. 
Fachhochschule education typically 
consisted of a shorter training pro- 
gram that readied students for 
more practical engineering tasks, 
says Beckurts. 

But West Germany’s educational 
conventions are changing. Because 
of the perceived higher status of 
university training, the programs 
there have been attracting larger 
numbers of students, while enroll- 
ment at the fachhochschulen has de- 
clined. At Siemens AG, about two- 
thirds of the company’s 30,000 
engineers are fachhochschule grad- 
uates. In 1985, however, the num- 
ber of new engineers hired by the 
company was almost evenly split 
between university and fachhoch- 
schule graduates. 

To guarantee that graduates of 
both systems receive adequate 
practical training, Siemens AG has 
taken on a collaborative role in engi- 
neering education. It has equipped 
about 20 schools with the company’s 
CAD system and will fabricate some 
of the students’ chip designs at its 
Munich silicon foundry. To keep its 
own engineers up to date, Siemens 
AG maintains internal continuing- 
education programs. In 1985, the 
company spent the equivalent of 
$270 million on internal training and 
continuing education. 

Philips International also empha- 
sizes continuing education for its 
engineers, but leaves much of the 
responsibility up to the individual 
engineers. “Since our engineers 
have a broad education. . . during 
their training at the university, 
they have to become specialists as 
adults,” says Kramer. “Philips gives 
them ample room for that—discus- 
sion with colleagues, contacts with 
research, reading literature, at- 
tending conferences—but basically 
they must do it themselves.” One 
way in which Kramer hopes to see 
the company act as a booster for its 
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engineers is by allowing engineers 
to spend approximately 15% of their 
time on work of their own choosing. 

Despite the firms’ different 
thrusts, representatives of both 
companies believe European engi- 
neering education is on a par with 
the training available in the United 
States. In Europe, says Beckurts, 
“Engineering quality is not just 
identified with success in getting a 
problem solved or a device working. 
The quest is for technical elegance, 





Managers in two large Eu- 
ropean companies have elim- 
inated departmental barri- 
ers and integrated their 
work force, to the benefit of 
both the companies and 
their engineering staffs. 


cost effectiveness, and reliability of 
a product.” Kramer views Europe- 
an engineers’ broader background 
as an asset. “Our engineer is less 
specialized, which makes him more 
flexible and able to change to a 
neighboring discipline.” 

According to Tsurumi, American 
engineers and their employers 
would do well to adopt some of the 
strategies of European and Japa- 
nese companies. He blames the atti- 
tudes of “status-conscious” Ameri- 
can engineers for prohibiting them 
from reaping the benefits of such 
systems. “In the US, no self-re- 
specting engineer would be caught 
dead mingling with technicians and 
production workers on factory 
floors,’ Tsurumi says. ‘Many 
American engineers have come to 
believe that their task is to design 
products and production processes 
without ever considering how their 
new products will be made at the 
factories and how their products 
will be greeted by customers. They 
do not wish to be associated with 
such lowly creatures as sales engi- 


neers and industrial engineers, 
much less with field sales forces.” 

An engineer’s technical prowess, 
in fact, was of secondary importance 
to Masaru Ibuka, founder and hono- 
rary chairman of Sony Corp, when 
he was building the company in- 
1946. “Since Sony’s beginning, my 
criterion for hiring people has been 
to hire people who love to work,” 
says Ibuka. “It was of secondary 
importance to me how much techni- 
cal knowledge or skill a person pos- 
sessed. Going through very difficult 
projects gives employees the best 
training and experience, so what 
one has in the beginning does not 
matter much.” 

Proper training of young recruits 
is an important concern at Philips, 
where Kramer says 50% of engi- 
neers have been with the company 
for fewer than five years. “They’re 
coming in with expectations now, 
and I’m worried about how we'll 
keep them happy.” When Kramer 
went to work for Philips 25 years 
ago, one out of six engineers was 
promoted to high-level management 
positions. Now that the company 
employs what he calls “armies of 
engineers,” opportunities for ad- 
vancement to upper management 
positions are fewer. 

Managers in companies that em- 
ploy so many engineers have yet to 
solve the problem of satisfying engi- 
neers’ needs for advancement. But 
because they’re focusing on keeping 
engineers’ jobs challenging and sat- 
isfying, a solution to the problem 
may be closer. Kramer believes that 
it’s important for all engineering 
managers to have a better under- 
standing of engineers. “In many in- 
dustrial corporations, engineers be- 
come the real engine of the 
company... It is up to managers 
to pay more attention to the proper 
use and maintenance of that en- 
gine.” EDN 
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= aa ; | oe have the best answer with Panduit. 


| Different Types: oe : 
Ties, clamps, push mount ties, 
marker ties, lashing ties, releasable ties, specialty ties. 


Many Sizes: 
3%," to 12” bundle diameter; or as long as you need in stainless steel. 
18 Ib. to 300 Ib. in loop tensile strength. 


Widest Variety of Materials: 
Natural nylon...For general industrial use. 
Heat stabilized nylon... For high temperatures up to 221° F. 
Polypropylene... For adverse chemical environments. 

Weather resistant polypropylene... For outdoor applications. 
TEFZEL’... For extremely high temperatures up to 302° F; resistant to 
adverse chemicals and radiation. 

Stainless steel... The ultimate in strength, high temperature capability, and 
resistance to chemicals. 

When you select PANDUITcable ties matched to your application, you take 
the most important step to lowering your installed cost. 
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ANALOG 
ENGINEER 


Our laser systems for automated manufacturing 
are among the most advanced available because 
they are developed with some of the best people 
in the industry. Currently, we need one more for our 
team, an Analog Engineer. If you do your best work 
when you can roll up your sleeves and get involved 
in all aspects of product development - including 
original design work - then you could be a highly 
valued member of our team. 


This position requires 5 or more years design experi- 
ence in ATE and instrumentation, and an understand- 
ing of measurement technology. A strong academic 
background, including a BSEE, is necessary, and 
knowledge of Assembly or a higher level language 
is G plus. 


Please send a resume, including salary history, to: 
Chicago Laser Systems; 4034 N. Nashville; 
Chicago, IL 60634. 


ee i ae ae ae eae a 


; ee 








Systems Development Group, a product line of Gould Electron- 
ics’ NavCom Systems Division, has just recently completed its 
initial engineering investigations and prototyping of advanced 
high quality, high resolution graphic display systems. The group 
is made up of state-of-the-art professionals who are on the 
leading edge of display systems technologies. 


Systems Development Group is located in Landover, Maryland 
with ready access to Washington, D.C. and all of the outstanding 
institutions of higher education in Maryland and Virginia. We 
are in need of the following disciplines to produce and support 
several specializations of our initial systems design. 


Manager of Operations Engineering 

The individual we seek for this position will establish and manage 
the functions of manufacturing and methods engineering, in- 
dustrial engineering, production test engineering, and operations 
cost estimating. You will develop and implement producibility 
evaluations of new products, and methods and procedures for 
economical and efficient throughput of products using integration 
and test processes. Additionally, you will establish standards 
and methodologies necessary for estimating the operations pro- 
cess in support of proposal development. 
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Electronics 


CAREER OPPORTUNITIES 





EDN’s Recruitment Team.... 


East Coast—Janet O. Penn (212) 576-8049 


West Coast—Dan Brink (714) 851-9422 


National—Roberta Renard (212) 576-8048 


Call today for information. 





ENGINEERING 
(HW/SW) 











your resume to: 
RIKER PERSONNEL 
8790 Purdue Road, Suite E 
Indianapolis, IN 46268 
(317) 875-9911 













ENGINEERING AND MANUFACTURING OPPORTUNITIES 


Manager of Systems Engineering 
Responsible for managing systems engineering activities. This 
will include military spec generation, technical proposal prepara- 
tion, and technical support on engineering projects. Must be 
familiar with engineering support functions. 


Program Manager 
This key assignment involves program planning, performance 
measurement, and subcontract management. This individual 
will also act as customer interface and handle duties involving 
cost/schedule control, risk identification, and resolution. 


ADDITIONAL OPPORTUNITIES: 


e Manager of Digital Design Engineering 
¢ Senior Electrical Engineer 

e Display Engineer 

¢ Software Engineer 

e Mechanical Engineer 

¢ Subcontract/Purchasing Administrator 
e Program Analyst 


NavCom provides highly competitive salaries and benefits in 
an environment where individual recognition and contribution 
are foremost priorities. Send your resume with salary history 
to: Professional Staffing, NavCom, Systems Development 
Group, 801 Brightseat Road, Landover, MD 20785. Equal 
Opportunity Employer M/F/H/V. U.S. Citizenship required. Prin- 
cipals only. 
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Top Producer in the largest personnel network system 
currently has openings for ALL Engineering and com- 
puter professionals. Over 200 offices through the U.S. 
and Canada. All fees, interview and relocation expenses 
are borne by our client companies. Please call or submit 




















At Kollsman we've always known 
where we were going. Even when 
aviation pioneer Jimmy Doolittle 
covered the cockpit for history’s 
first blind flight, Kollsman’s sensi- 
tive altimeter saw him through toa 
safe landing. Kollsman instruments 
guided Apollo astronauts to the 
moon. Our creative vision and un- 
compromising dedication to tech- 
nical excellence have given the world 
its first commercial laser, first air 
data computer, first star trackers. 
Today Kollsman is building a 
team of professionals with the ability 


EDN May 1, 1986 







6 


Kollisman: 


and imagination to blaze new trails — 
scientists, engineers and technical 
support personnel who can take on 
meaningful, exciting projects in the 
areas of electro optics, radar, fire 
control systems, avionics instru- 
mentation and EW systems. 

We have immediate openings in: 
Software Development, Digital Image 
Processing, Laser Development, 
ILS Engineering, Systems Analysis, 


Kollsman 


Instrument Company 


DIVISION OF SUN CHEMICAL CORPORATION 


® 


From the first blind TT 
to the last frontier. 


Cryogenics, and RF/Analog/ Digital 
Design. 

Our dynamic working environ- 
ment provides you the opportunity 
for career diversification and growth 
with a company where individual 
contributions are recognized. 

We invite you to send your re- 
sume to Sandra Gauthier, Manager 
of Human Resources, Dept. EDN4, 
Kollsman Instrument Company, 
220 Daniel Webster Highway South, 
Merrimack, NH 03054. An Equal 
Opportunity Employer M/F. U.S. 
Citizenship Required. 
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MOTOROLA'S GOVERNMENT ELECTRONICS GROUP 


Advanced electronics for a more productive world. 


Motorola's Government Electronics Group is 
a leader in the research, development and 
production of electronic hardware for our 
country’s defense, national security and space 
programs. Our success is founded on the 
strengths of people like Keith Warble. People 
with the minds to imagine and the skills to do. 

If you are such an individual and have a 
background in one of the following areas, we’d 
like to talk to you. 


Communications 
Systems Engineers 


Requires hardware oriented background, but 
principally involved in theoretical analysis of 
new satellite Communication methods. Must 
possess good writing skills and strong customer 
interface ability. Responsible for development of 
new business in advanced wideband communi- 
cation, including modems, bandwidth efficient 
modulation, link analysis, equalization and 
AM/PM. Prefer MSEE/PhD with 10 years related 
experience. Contact Paulette Dorris. 


Electronic Systems Engineers 


Responsible for development of electronic 
equipment specifications from requirements 
documents. Participate in the analysis/allocation 
of performance parameters between equipment 
comprising electronic systems/subsystems. 
Review performance achieved and recommend 
appropriate action. Should be familiar with 
design and analysis requirements of high 
performance receiving systems. Prefer BSEE 
with 5 years related experience. Contact 
Paulette Dorris. 


Radiation Design Engineers 


Provide circuit design guidelines, and perform 
circuit analysis and equipment survivability/ 
vulnerability (S/V) testing on digital and analog 
equipment to ensure S/V requirements. Prepare 
radiation hardness plans and reports. Prefer 
BSEE with 5 years related experience. Contact 
Jonn Nolitt. 





Strategic Components 
Engineers 


Positions have sole responsibility for strategic 
planning and delivery of a project's identified 
electrical and hardware parts. Requires direct 
experience in applying MIL-SPEC E5400, 
P11268 and MIL-STD 965, 785, 454. Prefer 
BSEE with 5-7 years related reliability and 
components analysis experience for a defense 
contractor or in a semiconductor reliability 
organization. Contact Jonn Nolitt. 


Join the people of Motorola’s Government 
Electronics Group. The benefits are many, 
including sunny Arizona — a land as beautiful as 
itis abundant with recreation and culture. 

For prompt consideration, forward your 
resume in confidence to the appropriate 
technical recruiter at Motorola Government 
Electronics Group, 8201 E. McDowell Rd., Dept. 
B604, Scottsdale, AZ 85252; (602) 949-3759. 


(AA) MOTOROLA INC. 
Government Electronics Group 


An Equal Opportunity/Affirmative Action Employ 
U.S. Citizenship Required 


“Within Motorola, you can find a leading 
authority in virtually every one of the 


world s technologies. ° 
Keith Warble 


MANAGER, Strategic Secure Communications Office 


he wud to Wnagne 
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At GTE Government Systems, 
Our People Can Afford to be 


Fntrepreneurs. 


GTE Government Systems takes you 
beyond the entrepreneurial spirit. We 
back up your initiative and enthusiasm 
with the resources of one of America’s 
largest corporations. Consequently our 
people not only feel free to strive for 
innovative solutions, they also have the 
opportunity to see their ideas at work in 
the real world. | 


Put your talents to work at any one of 
the many diverse GTE Government 
Systems areas of specialization. Accept 
the challenges presented by artificial 
intelligence, signal processing, voice 
technology, lasers, and VLSI. Work on 
key defense programs employing Ada 
and other new languages. Participate in 
design and engineering projects which 
cross the borders of the impossible. 


Innovation, initiative, and independence 
are rewarded with full GTE support. 
Reach your potential working with the 
best equipment, the latest methodolo- 
gies, and the most talented profession- 
als in your field. We provide the tools, 
the room, and the environment... the 
rest is up to you. 


Some of the current career opportuni- 
ties at GTE Government Systems 
include: 


SYSTEMS ENGINEERING 

We are seeking Systems Engineers and 

Technical Managers for: 

@ High-speed digital communication 
systems, TDMA/TDM/PCM 

@ Spread spectrum communication 
systems 

@ Mission planning and control 

_ systems 

@ EW/ESM/ECM systems 

@ Al/Expert systems 

@ Direction-finding subsystems 

® Receiving and Processing 
subsystems 

® Real-time processing 

@ Signal analysis 

® RF tracking systems 

® Over-the-horizon radar 


DIGITAL HARDWARE ENGINEERING 
@ VHSIC/VLSI design 

®@ Digital design 

®@ Digital signal processing 

@ Microprocessor hardware/software 
® Communications signal processing 


RF HARDWARE ENGINEERING 

® State-of-the-art microwave compo- 
nent design 

@ High power component design for RF 
transmitter 
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@ Leadership opportunities targeting 
technology developments 

@ System applications requiring crea- 
tive hardware design contributions 


MECHANICAL ENGINEERING 

@ Electro-mechanical packaging and 
miniaturization 

@ EMI/TEMPEST packaging 

® Thermal/structure design and 
analysis 

@ Project Management 


MIL-SPEC experience required. 


SOFTWARE ENGINEERING 
Opportunities exist for skilled software 
engineers across a full range of 
defense system applications using 
development systems such as DEC/ 
VAX 8600 and MicroVAX II, PDP 11 
series, and the Hewlett-Packard 1000. 
Microprocessor applications are ~~ 
directed to Intel 8085/8086, T! 32020, 
and Motorola 68000 processors. We 
are seeking senior people in the follow- 
ing areas: 


e ADA 
Use the DEC/VAX and MicroVAxX II 
in our advanced development facility 
to build systems requiring: 
—Real-time analysis and control 





—Advanced MMI: multiple screen, 
color graphics 

—Relational DBMS 

—Networking on ETHERNET/VAX 
clusters 

—Large system development 
(300,000 lines of source code) 

—Microprocessor applications 
(Motorola 68020) 


e FIXED AND AIR-SEA-LAND 
MOBILE SYSTEMS 
Interdisciplinary software/firmware/ 
hardware teams build systems from 
high-level design through final test 
and integration using skills in: 
—Microprocessor applications 
—Real-time analysis and control 
—Test-bed development and 

analysis 

—Mapping and graphics displays 
—Man-machine interfacing 
—Concurrent processing 
—Software architecture design 
—Data base design and applications 
—AI|/Expert systems 


THE BAY AREA 

The San Francisco Bay area is one of 
the world’s most attractive locations. 
Here, geographic diversity is enhanced 
by fine climate, cultural richness and an 
abundance of recreational opportuni- 
ties. This energetic and dynamic envir- 
onment also provides a multitude of 
educational opportunities—many of 
America’s most outstanding universities 
are in close proximity. 


GTE Government Systems offers you a 
competitive compensation package, a 
professional work environment, and 
complete benefits which include 
educational assistance, a stock pur- 
chase plan, a tax-deferred savings 
plan, and much more. Please send your 
resume in complete confidence to: 
GTE Government Systems Corporation 
Western Division 

Dept. CC-339 

P.O. Box 7188 

100 Ferguson Drive 

Mountain View, CA 94039 


An equal opportunity employer. U.S. citizenship is required. 


GTE Beiteouncnes eos 





373 


ERIM REPORT #4 


The Science of Range-Doppler Imaging 


Fundamental range-Doppler radar imaging 
methods developed at ERIM are providing 
new capabilities in a variety of applications. 
Range-Doppler Imaging 

Fine Resolution microwave or laser images 
of objects which are rotating with respect to 
the radar system can be formed using the 
principles of range-Doppler imaging. Range 
resolution for such a system is provided by 
ranging with wideband waveforms subjected 
to pulse compression to accurately measure 
distance to the scatterers of interest. Cross- 
range, or azimuth, resolution is provided by 
performing Doppler-frequency spectral 
analysis (FFT) within range bins. Signals 
with higher Doppler frequency content are 
associated with scatterers of greater line-of- 
sight velocity which in turn implies increas- 
ing cross-range Offset from object center. 
Display of the range bins and Doppler- 
frequency cells within range bins in a rectili- 
near grid results in a reflectivity image of the 
rotating object or scene. 


With this approach, finer azimuth resolution 
is obtained by performing the Doppler spec- 
tral analysis over increasing time intervals. 
However, as one Strives for finer resolution 
the integration time can become so long that 
individual scatterers begin to move through 
the image resolution cells that one is 
attempting to form. In such a case the 


resultant image quality actually degrades 
with increased integration time. 


Polar-Format Algorithm 


A number of image-formation algorithms 
have been formulated to compensate for the 
effects of motion through cells during the 
integration period. The Polar-Format Algo- 
rithm, developed at ERIM for use with our 
ground-based and airborne imaging radar 
systems, has become widely noted as an 
extremely powerful, yet elegantly simple and 
efficient method for overcoming these pre- 
vious limits of imaging capability. The 
images below show a Volkswagon and its 
associated microwave range-Doppler image 
processed using the Polar-Format algorithm. 
This image was produced using the ERIM 
ground-based, range-Doppler imaging 
facility. 

Applications 

Fine-resolution range-Doppler imaging is 
applicable to a number of situations, includ- 
ing space object imaging (SOI), Inverse Syn- 
thetic Aperture Radar (ISAR), and Spotlight- 
mode SAR for airborne imaging of ground 
scenes. In principle, the approach is suited 
to both optical and radar wavelengths, Also, 
the theory has been extended to allow for 
three-dimensional imaging of objects given 
suitable signal collection configurations. 
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The Environmental Research Institute of 
Michigan (ERIM) is a scientific research 
institute that performs contract research 
services for a variety of sponsors. Our 

sponsors include government organiza- 


tions, industry, and universities. Research ~~ 


at ERIM focuses upon remote sensing sys- 
tems, devices, and techniques that span 
the electromagnetic spectrum. Within this 
broad research area, staff members employ 
their knowledge of modern electronics, 
optics, computer science, and infrared and 
microwave physics. 


Career Opportunities 


ERIM's technical divisions have research 
and management positions available in 
Ann Arbor, MI, Washington, DC, and Los 
Angeles, CA. Positions are available at 
several levels in the following areas: 


® Radar System Engineering 
and Analysis 
® Signal and Image Processing 


® Microwave Scattering and 
Measurement Engineering 


© Diffractive Optics 


e@ E-O/IR System Design and 
Analysis 


infrared Phenomenology 
Computer Vision 
Optical Computer Systems 


Phase Retrieval/Signal 
Reconstruction 


All positions require a BS, MS, 

or PhD in engineering, physics, 
mathematics, or statistics, along 
with appropriate work experience. 
Salary and benefits are highly 
competitive. 


For details, telephone (313) 
994-1200, ext. 2260. Or send your 
resume to Personnel Administrator, 
Dept. MA, ERIM, P.O. Box 8618, 
Ann Arbor, MI 48107-8618. 


LFeIM 


U.S. Citizenship required 
Equal opportunity employer 
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SYSTEMS AUTOMATIC ELECTRONIC 
ENGINEERING [mg DYOrEMS R&D CONTROLS ANTENNAS WARFARE 





We’re Engineer Driven 


Electrospace Systems, Inc. says YES 
to your engineering future. 


From innovative design and engineering, to production, integration, installation and support — at Electro- 
space Systems the keynote is quality. 

As an Electrospace engineer you’ll contribute significantly to our respected reputation for quality, reliable 
telecommunications, navigation systems and products we engineer, manufacture and market worldwide. 
You'll enjoy working in our informal, engineering-oriented atmosphere and the most modern facilities 
available. 

Our dedication to innovation and quality, combined with experience, has generated a need for several 
talented professionals in the following groups: 





Switching & Special Projects Mobile C* Systems 
Antenna & Control Systems Airborne C? Systems 
Signal Processing C?i Support 


Navigation & Avionics Systems 
Immediate openings include: 


Electrical Engineers Programmers/Analysts 

RF Designers Real-time Mini & Micro 
Digital/Analog Designers CDC-Plato 

Communications Systems Designers Software Engineers 

Signal Processing «nati 

INS Systems Integration <a calbentbate bbe 

Mechanical Enzi Logistics Engineers 

nies anc oad Technical Writers 

Mechanical Designers Technical Illustrators 
Packaging Provisioning/(IPB) Specialists 
Aircraft Sheet Metal Designers Wiring Documentation Specialists 
Support Engineering Technical 
Reliability/Maintainability Engineers Senior Electronic Technicians 
Structural Analysis Draftspersons (Layout-Design/ 
EMI/EMC Engineers Electro-Mechanical) 
Environmental Test Engineers Checkers (Printed Wiring Board/ 
Safety in Human Factors Engineers Electro-Mechanical) 


Let Electrospace Systems, Inc. say YES to your engineering future. You’ll share superb benefits from major 
medical and dental to profit sharing, stock options, top industry compensation and more. 


For immediate, confidential consideration of these openings send your resume and salary history to: 
Alan Leverett/Electrospace Systems, Inc./PO. Box 831359/Richardson, Texas 75083. 


SSSSeLecTROSPACE 
Dd 


SYSTEMS, INC. 








An equal opportunity employer m/f 
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Electrical Engineers—Physicists 


_MOVE UP [O GOULD as a 


—e— STANDARDS & = 
COMPQNENTS EN . INEER 


Help shape the next generation of 
underseas defense systems. 





You could not pick a more favorable time to move up to Gould, now embarking on a new 
step in its development as a world leader in underseas defense systems. Join us in 
implementing new and improved technologies in anti-submarine warfare. In addition, we are 
developing innovative energy sources and drive systems for land and space applications. 


Our Ocean Systems Division is located on the eastern fringe of Cleveland. This All-America 
City is unexcelled in higher education, cultural amenities, beauty and multiplicity of 
residential choices. It’s in the heart of Ohio’s North Coast which offers miles of freshwater 
beach, aquatic sports and recreational variety. You also will realize an immediate advantage 
in our favorable cost of living. These benefits and others await you and your family. 


Reporting to the Standards and Components Engineering Manager, you would assume 
responsibility for the direction and implementation of electronic/electrochemical compo- 
nents evaluation. 


Typical specific responsibilities include: 


¢ Development and follow-through of plans for experimental and analytical investi- 
ppv related to component performance and quality assurance. 

¢ Supervision and scheduling activities of assigned engineers and technicians. 

¢ Maintain procurement and internal costs budget control/documentation. 


To perform successfully in this position, you must have a BS degree in Electrical 
Engineering or Physics (MS preferred) and 5 years proven experience in specification, test, 
and analysis of electronic components or related design support activities (two years 
experience in technical supervision). 


Match your educational background, experience and career goals with our needs in this key, 
high visibility position. Then send your resume, in 
strictest confidence to: 


Manager of Employment 

Dept. 721 

GOULD INC., OCEAN SYSTEMS DIVISION 
18901 Euclid Avenue « Cleveland, OH 44117 
An Equal Opportunity Employer M/F/H/V 

U.S. citizenship required. 

NO THIRD PARTIES, PLEASE. 


=* GOULD 


Electronics 






or ee a 
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LET Us PL ACEYOU 
BETTER JOBNOW 


Put our 20 years experience 
placing technical profession- 
als to work for you. Client 
companies pay all fees; you 
get our expert advice and 
counsel FREE. Nationwide 
Opportunities in Communi- 
cations, Defense, Intelli- 
gence, Computer, Satellites 
and Aerospace Systems. If 
you earn over $25,000, we 
have a better, more reward- 
ing job for you... . right 
now. U.S. Citizenship is 
required. EBI/SBI desirable. 
Send your resume in confi- 
dence to: Dept. EA-ECN. 


WALLACH 


associates, Inc. 


Washington Science Center 
6101 Executive Boulevard, Box 6016 
Rockville, Maryland 20850-0616 


Wallach ... Your Career Connection 





EDN 


Recruitment 


Roberta Renard 
National Sales 


Manager 
(212) 576-8048 


Janet O. Penn 
East Coast 
Manager 

(212) 576-8049 


Dan Brink 
West Coast 
Manager 
(714) 851-9422 


Call today 
fo reserve 
space! 
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CAREER OPPORTUNITIES 


MSC, a leading supplier of Gallium Arsenide & Silicon microwave transistors, is launching a major program in research 


= 
a 
————— 


and development leading to the manufacture of matched power GaAs FETs, MMICs, analog and digital 


GaAs IC's. 


Help us shape this aggressive new program backed by the stability and resources of one of the world’s largest elec- 


icolallomerelaelele-lale] ary 


We need to add outstanding professionals in the following areas: 


e Device/Circuit Design (Si/GaAs) 
e¢ IC Device and Circuit Design 

e GaAs FET Device Design 

e Microwave Amplifier Design 

e Hybrid Assembly 


e GaAs IC Marketing 


Koyammranye)r-valcvacela 
Mhiateyeie-lelahy 


For immediate confidential consideration please contact Pat Bjornen, Personnel Manager or Dr. JV. DiLorenzo, Vice 


e Sales and Application 

e Wafer Processing (Si/GaAs) 
Metallization 

Pattern Transfer 


e Materials 

Epitaxial growth 

Materials Characterization 
e Reliability/Testing 


President of Research & Development at (201) 563-6300 or send your resume Taxenl¥ce [ale mest-U- Us malts) (eleven (ee 


GE AG micROWwWAVE SEMICONDUCTOR CORP. 
TN y+‘ -Ti-loa\-lal- me @rolaal ol-lah7 


oe 100 SCHOOL HOUSE ROAD SOMERSET. NJ 08873 


a AT ATT ALT AT LET LS LT ED TEES ED EE ER 


—— a 
ge, 


nes 


ENGINEER 





































We currently seek individuals to design and de- 
velop techniques, software, procedures and spe- 
cial equipment for production tests, as well as 
provide liaison between design, reliability, and 
quality engineering and manufacturing. ABSEE 
and at least 2 years experience preferably in an 
RF environment are required along with a work- 
ing knowledge of automatic test equipment 
(ATE) for board and system level tests. IEEE-488 
Bus ATE, in-circuit ATE, digital/analog ATE expe- 
rience and associated programming is required. 
Experience in GEN RAD ATE 17XX and 22XX se- 
ries or HP BASIC is highly desirable. LS! model- 
ing is also a plus. 


Acareer with ITT Aerospace/Optical Division in 
Fort Wayne means challenge, growth and com- 
pensation commensurate with your ability. 
Please send your resume to: Manager of 
Recruiting, ITT Aerospace/Optical Division, PO. 
Box 3700, 3700 E. Ponitac St., Ft. Wayne, IN 
46801. (219) 423-9636. 





AEROSPACE/OPTICAL DIVISION 


An Equa! Opportunity Empioyer M/F/H/V 


iaics as ee 


SENIOR ANALOG 
ENGINEER 


Nicolet Instrument Corporation, one of the nation’s leading 
designers, manufacturers and marketers of electronic in- 
strumentation, is seeking an experienced Analog Engineer to 
join a fast-paced and growing engineering team. 


The position will involve the design, development and support 
of analog circuitry for biomedical instruments including multi- 
channel physiological amplifiers, programmable filters and 
stimulators. 


Qualifications include an MSEE or equivalent with specific train- 
ing in analog design concepts, 3 to 5 years of experience inthe 
design of low noise, high gain, physiological amplifiers is re- 
quired. Knowledge of safety requirements and fault analysis; 
noise reduction, shielding and stability analysis a must. Ex- 
perience in designing or working with vendors for hybridization 
and circuit miniaturization is a definite plus. 


We are locatéd in Madison, Wisconsin, which offers excellence 
in quality of life, recreation and education. Nicolet provides an 
excellent salary and benefits package. For confidential consider- 
ation, send a resume including salary history to: 

Personnel Manager, Nicolet Biomedical, PO. Box 4287, Madi- 
son, WI 53711-0287. An equal opportunity employer M/F/H. 


cz Nicolet 





SE 








An Equal Opportunity Employer M/F/H ae eae 
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METROLOGY 
SUPERINTENDENT 


Primary Standards Laboratory- 
PMEL Manager 


INTERNATIONAL 
OPPORTUNITY 


A major internationally based aerospace contractor is 
establishing a Primary Standards PMEL facility in the 
Middle East. The ideal candidate will be someone with 
recent experience in a management role in a TYPE | 
laboratory and with the capability to technically super- 
vise metrologists and Type | and II technicians. The lab 
will service Precision Measurement Equipment for a 
major peaceful Middle Eastern country’s civilian and 
military aircraft. Prior USAF experience is desirable. 


TYPE | TECHNICIAN POSITIONS 
ALSO AVAILABLE. 


In addition to an excellent salary, you will receive tax 
free income, free housing, insurance and R&R travel 
to the U.S. A one year contract is offered, with an ex- 
tendable option. 


CALL OR SEND RESUME IMMEDIATELY TO: 


STEVE BOMBOLA 
714/752-6228 






INTERNATIONAL STAFFING 
4i8’ CONSULTANTS, INC. 


19762 MacArthur Bivd. 
Irvine, CA 92715 
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[EIDIN Databank _ 


Professional Profile 


Announcing a new placement service for professiona! engineers! 


To help you advance your career. Placement e The computer never forgets. When your © Your background and career objectives 


Services, Ltd. has formed the EDN Career type of job comes up. it remembers you're will periodically be reviewed with you by 
News Databank. What is the Databank? It is a qualified. a PSL professional placement person. 
computerized system of matching qualified ice is nationwide. You'll be We hope you're happy in your current posi- 

candidates with positions that meet the s nec lid yor sil wishes the U.S. tion. At the same time, chances are there is an 
What ae the advantages a this new service? DY PSLand its afliatedofices, Thats ein-4 mahal Sev eR 

is abuoluay fran, Th * Your identity is protected. Your resume with the EDN Career News Ostobank, Todos 

pit “4 Be eh ee ee is carefully screened to be sure it will not just mail the completed form below, along with 

; be sent to your company or parent a copy of your resume, to: Placement Services. 

organization. Ltd., Inc. 


IDENTITY PRESENT OR MOST RECENT EMPLOYER 


Re EAE AP SES, WORF I SRR IAS TR AO ee Company 

Mone Actress! oi ne i Nie division or Subsidiary: 
City State: Zip: Location (City, State) 

Home Phone (include areacode): __.. 8. === Bussiness Phone if O.K. to use: 











Major Field 





EDUCATION 


Degrees (List) 

















POSITION DESIRED Sh 0 ONE ie eat 





EXPERIENCE Se nuy vince a aaa Me as Fre 


Duties and Accomplishments: industry of Current Employer: 





























Reason for Change: 





PREVIOUS POSITION: 








Employer From: To: NOG had he OE 25 a 








Division: ________________ Type of industry: Salary: 























| Will Travel 
© Light _ Moderate CO Heavy 





Date Available 





lrent my home/apt. () 


















C) Employed ) Self-Employed ) Unemployed Height. Weight 





My identity may be released to: () 


Any employer 
Level of Security Clearance e) pride masini employer 






© Witt RELOCATE ©) Witt NOT RELOCATE ©) OTHER 


Databank 


A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 
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New York 


Los Angeles 
Washington, D.C. 


Orlando 
Cleveland 
San Jose 


Aerospace Engineer 


Chicago 
Huntsville 
Boston 

Dallas 

Atlanta 

Orange County 


Electrical Engineers 

Electronics Engineers 
Microprocessors 
Semi Conductors 
Communications 


Industrial Engineers 
Mechanical Engineers 


At an Opportunity Center, you have a unique opportunity to meet representatives of top 
sions all in a single day or evening. When you apply, 


firms in private interviewing ses 
unity Center 


your resume, minus your name, is reviewed by representatives of Opport 
sponsoring firms. You are notified as to which firms would like to meet you. PRIVATE 


Philadelphia 
St. Louis 
Cincinnati 
Phoenix 
Minneapolis 
Denver 


Data Processing 
Software Design 
Programmers 
Systems Analysts 


Industrial Sales 
Plant Engineers 


Chemical Engineers 
Executives 


INTERVIEWS CONDUCTED IN COMPLETE CONFIDENCE. 


Analysts International 


Arinc 

Bendix 

Boeing 
Burroughs Corp. 
Calspan 


Cumbustion Science Corp. 


Data Terminal 
E-Systems, Inc. 
Emerson Electric 
Fairchild Republic 
FMC 

General Dynamics 
General Electric 
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Grumman 
GTE Labs 
Hamilton Standard 


Harris Electronic 
Hughes Aircraft 
IBM 


ITT 


Lear Siegler 
Litton Industries 
Lockhead 


LTV 


Mag 


navox 


Martin Marietta 
NCR 


National Research Lab 
Northrop Corp. 
Raytheon 

RCA 

Rockwell International 
SCM Corp. 

Teledyne 

Texas Instruments 
TRW 

United Technology 
Wang Labs 
Westinghouse 

Xerox Corporation 
Mitre Corp. 
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SINCE YOU MUST 
COMPLY... 
FCC/VDE/UL CSA’ 


ELIMINATE RISK _ 






Check our ex- 
clusive guaran- 
tee when your 
product faces 
Emissions, 
Safety or Tele- 
com spec hur- 
dies. Meet FCC 
Part 15/68, UL®, 
CSA®, TUV®, VDE or ruccaueutit 
DOC Telecom specs with little risk or bother. 

Dash, Straus & Goodhue, Inc., is the East 
Coast's largest research laboratory specializing 
in compliance, and the first New England lab to 
earn Canadian DOC certification. 


ELIMINATE 

STAFF 
OVER- 

LOAD 


Here is our 
unique guaran- 
teed rate/guaranteed 
date program: We quote a 
complete cost and a completion date for bring- 
ing your product into compliance . . . up front. 


ELIMINATE IMPEDIMENTS 
TO MARKET 


We handle 
design consul- 
tancy, test, retro- 
fit procedures 
and al// 
paperwork. 

DS&G offers 
combined pro- 
grams for products 
that must comply 
with several standards. 


ELIMINATE CUSTOMER 
PROBLEMS 


We also de- 
liver custom- 
ized seminars 
in test tech- 
niques, legal 
procedures, 
and site design 
so that your 
company can 
handle testing 
and filings in house. 




















































Call DS&G today for complete peace of mind. 
Guaranteed. 


_ Complies «= FREE! 
1987 





Compliance 
Engineering 1987 
available FREE 

The industry’s best 
guide to compliance, 
available January 1987 














Dash| Straus Goodhue 









Dash, Straus & Goodhue, Inc. 
593 Massachusetts Avenue, Boxborough, MA 01719 
617-263-2662 


For information on Dash, Straus & Goodhue 
circle 263 


For Compliance Engineering circle 230 
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BUSINESS/CORPORATE STAFF 








F Warren Dickson 

Vice President/Publisher 
Newton, MA 02158 
(617) 964-3030 

Telex 940573 

Diann Siegel, Assistant 


Peter D Coley 

Associate Publisher/ 
Advertising Sales Director 
Newton, MA 02158 

(617) 964-3030 

Stacey Vorias, Assistant 


NEW ENGLAND 

Bob Sommer, Regional Manager 
275 Washington St 

Newton, MA 02158 

(617) 964-3030 


STAMFORD 06904 

George Isbell, Regional Manager 
8 Stamford Forum, Box 10277 
(203) 328-2580 


NEW YORK CITY 10016 

Daniel J Rowland, Regional Manager 
Chris Platt, Regional Manager 

475 Park Avenue South 

(212) 576-8014 

(212) 576-8017 


PHILADELPHIA AREA 

Steve Farkas, Regional Manager 
999 Old Eagle School Rd 
Wayne, PA 19087 

(215) 293-1212 


CHICAGO AREA 

Clayton Ryder, Regional Manager 
Randolph D King, Regional Manager 
Cahners Plaza 

1350 E Touhy Ave, Box 5080 

Des Plaines, IL 60018 

(312) 635-8800 
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LOOKING AHEAD 


Integrated-software market 
to peak in 1988 


The future of integrated software is 


a & future “in which none of the cur- 


rent products are likely to domi- 
nate,” reports Input, a Mountain 
View, CA, research firm that spe- 
cializes in the computer and commu- 
nications industries. As the market 
emerges from its current over- 
crowded, fragmented state, ship- 
ments of tightly integrated soft- 
ware packages will increase from 
770,000 in 1984 to a high of 1.6 
million in 1988. Shipments will fall 
in 1990, to 1.4 million. 

The dollar value of the market 
will be smaller in 1990 than it is 
today. In 1985, customers pur- 
chased $440 million worth of inte- 
grated software packages; in 1990, 
the total market value will be $315 
million. The average price of a pack- 
age in 1984 was $525; in 1990, it will 
be $225. 

These shipment and dollar figures 
are for tightly integrated, “all-in- 
one” software packages, which com- 


US SHIPMENTS OF _- 
INTEGRATED SOFTWARE 
(MILLIONS OF UNITS) _ 
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bine several functions in a single 
package. Other types of integrated 
software include modularly inte- 
grated packages, in which a series 
of programs from the same vendor 
can work together as a set, and 
operating-environment software, 
which is the basis for integration of 
other programs and for which ship- 
ments will also peak in 1988, as the 
nearby graph shows. 

Although the first generation of 
integrated software has met with 
only limited success, says Input, 
future generations will do much bet- 
ter. Decreased storage costs and 
technological advances in pro- 
cessing power; artificial intelli- 
gence; and multitasking, multiuser 
operating systems will help increase 
the size of the market. According to 
the company, “to take... 
advantage of these and other im- 
provements in the technology, inte- 
grated software vendors must pro- 
vide connectivity, flexibility, and 
extendability.” 





Market for F-O test systems 
to be worth $500M by 1994 


As fiber-optic technology slowly but 
steadily works its way into 
telecomm, datacomm, and other ap- 
plications, the need for fiber-optic 
test equipment grows commensu- 
rately. According to Market Intelli- 
gence Research Co (Palo Alto, CA), 
the market for F-O test equipment 
will be strong, growing from $32 
million in 1984 to $500 million in 
1994. Unit sales will increase from 
1984’s 6100 to 86,000 in 1994. 

The military has long been a user 
of fiber optics, in missile telemetry 
and other systems. In recent years, 
the driving force behind the ad- 
vance of light-wave transmission 
systems—and consequently of F-O 
test equipment—has been the tele- 
communications industry. The 
phone companies, in particular, 
have been installing F-O trunks in 
the public switched telephone sys- 
tem. Telecomm applications, howev- 
er, will account for a decreasing 
market share, while industrial and 
datacomm applications will start 
calling for more and more F-O sys- 
tems and instruments. MIRC sees 
three major types of instruments in 
the market: power meters, light 
sources, and optical time-domain re- 
flectometers. 

In examining difficulties that slow 
down the advance of fiber optics, 
the study points out, first, that the 
industry is young, and the associ- 
ated test equipment currently has a 
lifetime of only about three years; 
second, that because of a lack of 
standards, potential customers are 
reluctant to commit too heavily to a 
single company—a company that 
may be locked out of the market 
should the standards axe fall the 
wrong way; and, finally, that prices 
of F-O systems and equipment re- 
main high. 
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Keep your ears open for Tokin 
piezoelectric buzzers. They’re 
as distinctively clear, yet as 
pleasing and refined as you’d 
ever expect. Choose from 
ol U] Mere ls)’nnrelelaleiave mm e)ianay els 
buzzers: the compact new 
PBC-1640-P, the PBC-2240-P 
or the PBC-3310-P. 

Ale) diakcm 0)(=2740\=) (21011 em- (ee lU hse 
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As clear as can be. 


a wide frequency range and 
a high sound pressure level. 
bColUMI ilar mealsaamlam- mes 
Flare) Mm @xO) 08) 0- (01m =)(=101 (16) al (@ 
equipment from telephone 
earpieces, mouthpieces and 
ringers to tweeters and other 
rele) @)| (ers 110) arse 

Tokin. The clearest answer 
Com- Wal] (0(-mcclale(ome) m=)(21e1((0) al (@ 
material and equipment 
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ments to encased generators. 


















Frequency response 
a PBC- 1640- P 


i PBC- 2240- P 


1 | iM 

ree TAL 
Feulitel 
cman 


2.0 5.0 


Sound Pressure (dB) 
3 s § 


a 
© 


Frequency (kHz) 
Specifications 


PBC- PBC- 
starr 3310-P 2240-P 


Sound 
pressure we) 2 


Electrostatic 
Capacitance 
(nF) 


Allowable 
input voltage 
(Vp-p) 


Dimensions 


feat $16 x 7.54 


Piezoelectric elements 
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T1410-10 
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Tokin 


Tokin Corporation 

Head Office: Hazama Bidg., 5-8, Ni-chome, 
Kita-aoyama, Minato-ku, Tokyo 107, Japan 

Tel.: Tokyo (03) 402-6166 Telex: 02422695 TOKIN J 
Tokin America inc. 

2261 Fortune Drive, San Jose, California 95131 
U.S.A. Tel.: 408-946-4887 

You can reach our agents by phone: 





London (01) 837-2701; Paris (1) 534-7535; 
Milan (0331) 67-8058; Munich (089) 59-4621; 
Seoul (02) 777-5767; Taipei (02) 731-1425: 
Hong Kong (3) 31-5769; Singapore 747-8668; 
Sydney (2) 922-7566 
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14.4kbps trellis coded and : 
9.6kbps modems on 40 square inches 


LSI technology and UDS engineering expertise have combined complex computer graphics, where error minimization is 
to deliver two major improvements in modem design. Two of the especially critical. The device has a fallback rate of 12kbps and 
most complex modems in the UDS product line — the fast-polling is strappable to V.29. 


9600FP and the Trellis Coded 14.4— have now been reduced to 

40 square inches of board space for each complete modem. To d 

accommodate varying OEM configurations, a wide variety of details and quantity prices, contact Universal Data Systems, 

form-factor layouts and option packages is available. 5000 Bradford Drive, Huntsville, AL 35805. Telephone 
205/837-8100. Telex 752602 UDS HTV. 


9600FP 
This UDS modem delivers 9.6kbps speed, with only 8ms turn- 
around time, making it ideal for fast-poll applications. A simple 


strap change puts the device into V.29 configuration, which U Nn ive rsal Data oystems 


includes alternative data rates of 7200 and 4800bps. 


14.4 Trellis Coded (MA) MOTOROLA INC. 
14.4kbps (V.33) speed, merged with the signal-to-noise ratio information Systems Group 
enhancement of trellis coding, makes this modem your most 

cost-effective choice for moving large volumes of data over 

dedicated lines. It is particularly useful in applications such as 


These new OEM modem cards are small wonders! For technical 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 ¢ Aurora, CO, 303/368-9000 * Blue Bell, PA, 215/643-2336 * Boston, MA, 617/875-8868 « Columbus, OH, 614/895-3025 * East Brunswick, NJ, 
201/238-1515 « Glenview, IL, 312/998-8180 « Houston, TX, 713/988-5506 * Huntsville, AL, 205/837-8100 « Issaquah, WA, 206/392-9600 « Mesa, AZ, 602/820-6611 « Milwaukee, WI, 414/273-8743 
Minnetonka, MN, 612/938-9230 * Mountain View, CA, 415/969-3323 * Richardson, TX, 214/680-0002 © St. Louis, MO, 314/434-4919 Silver Spring, MD, 301/942-8558 « Tampa, FL, 813/684-0615 
Thousand Oaks, CA, 805/496-3777 * Tustin, CA, 714/669-8001 * Uniondale, NY, 516/222-0918 * Willowdale, Ont, Can, 416/495-0008 « Ypsilanti, MI, 313/483-2682 
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The next time your perform- 
ance is measured by the success 
of your system's design, take 
a Closer look at the critical link: 
will the shielded cable you 
select maintain signal integrity? 
At Belden, we're working to 
protect this critical link. 


Shield Effectiveness 
With the convergence of data, 
audio and video trans- 
missions, one of the 
greatest challenges is to 
preserve the integrity of 
each signal. This evolu- 
tion of technology, coupled 
with the need to comply 
with FCC regulations 

has created a growing 
demand for sophisticated 
cable shielding. 

Belden responds to 
these demands with inno- 
vative shielding designed 
to meet the highest per- 
formance standards in the 
industry—including military 
TEMPEST requirements. 
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BUT IT CAN 
DESTROY 
YOUR BEST 

DESIGN 


Belden helps you control interference 
and protect signal integrity 
with innovative shielded cable 














Transfer Impedance Test Results Test Methods Protect 

Your System 

To help you define interference 
problems, Belden’s Technical 
Research Center evaluates the 
development, implementa- 
tion and refinement of 
shields and shield 
effectiveness testing. 
Our Transfer Imped- 
ance Testis but one of 
many rigorous 

tests employed by 
Belden engineers. The 
procedures we use help 
you select the proper 
shielded cable that 
results in cost-effective 
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Effective Assistance 

Belden has recently published a 
Cable Shield Performance 
and Selection Guide. It’s free, 
and it helps you define your 
interference problem, acquaints 
you with current FCC regula- 
tions, and familiarizes you with 
the trade-offs associated with 
different shield designs and 
Belden’s various test proce- 
dures for measuring shielding 
effectiveness. Shield perform- 
ance results are detailed from 
each test to properly guide your 
cable selection. 


Contact Belden 
today for your free 
personal copy. Belden 
Electronic Wire and 
Cable, P.O. Box 1980, 
Richmond, IN 47375. 


1-800-BELDEN-4 





There is no equal. 
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